ACQUISITION

?0§a?9
OFFICE OF THE UNDER SECRETARY OF DEFENSE

WASHINGTON, DC 20301-3000

September 13, 1992

%,

DP (DARS)

MEMORANDUM FOR SHIRLEY CURRY, OASD (PA) (DFOI & SR)

" SUBJECT: DAR Case 88-083, Drug Free Work Force

Attached are 14 public comments received to date on the
proposed rule of subject case published in the Federal

- Register on July 23, 1992, (57FR32769). This case involves

revisions to DFARS Parts 223 and 252, Drug Free Work Force.

Addltlonal public comments received before the closing
date, October 21 1992, w1ll be forwarded at a later date.

These comments are provided for the public's review or
request for copies. ' OQur case manager is Mrs. Linda Neilson,

"at 697-7266.
ancy La
Colone USAF
Directgr, Defense Acquisition
Regulagions Council
Attachments



DAR Case 88-083, Drug-Free Work Force
Public Comments
Received as of September 18, 1992

(Public Comment period 7/23/92 — 9/21/92)

Canning, Donald T. (Atty) 5 pgs
Chimera Research & Chemical, Inc. 1l pg

[no letterhead/same text as Chimera Research 1 pgl

Chimera Research & Chemical, Inc. 57 pgs
DCS Corporation 2 pgs
DoDIG 1 pg
Government Contractor’s Assistance Network 1 pg

International Association of Machinists &

Aerospace Workers 1l pg
Mission Research Corporation 1l pg
Shipbuilders Council of America 2 pPgs
Spectra Diode Laboratories, Inc. 1 pg
Tampa Shipyards Incorporated 1 pg
Tampa Metal Trades Council 1l pg

3-M Corporation 2 pgs



August 5, 1992

11208 Harbor Court
Reston, VA 22091

Defense Acquisition Regulation Council
ATTN: Mrs. Linda W. Neilson
OUSD(A) 3063 Defense

~ Pentagon ‘

Washington DC. 20301-3062

Reference: Proposed Rule, DoD Drug-Free Work-force
DAR Case 88-083

Dear Mrs. Neilson:

I submit the following comments regarding the "Proposed Rule and Request For
Comments" on Department of Defense (DoD) regulations implementing the Drug-Free
Workplace Act. See 57 Fed. Reg. 32769. In short, the regulation imposes
unreasonable cost and administrative burdens upon contractors; imposes significant
litigation risks on both contractors and DoD; fundamentally misconstrues DoD's
ability to preempt state law by regulation; and ignores the impact on contractor
employee morale. Each of these subjects is treated below.

I. COST AND ADMINISTRATIVE BURDENS

This implementing regulation will place, in fact already has placed, a significant burden
on DoD contractors, both large and small. While the text of the regulation does not
appear on its face to require great time or effort, the reality is quite different. The

- following are steps which contractors must, prudently, undertake to comply with the
regulation as proposed:

(A) Promulgate a Policy Statement: The regulation clearly requires a written
policy statement, and its dissemination to employees. All company policy statements,
particularly those which arguably involve an intrusion into employees' privacy, require
review by legal counsel. The state of the law in this area is in extreme flux, making
legal review all the more critical. -

The Supreme Court has upheld random drug testing only of public employees engaged
in safety-sensitive positions, drug interdiction, or where firearms are used in job
performance (see NTEU v. Von Raab, 489 U.S. 656 (1989) and Skinner v. RLEA,




489 U.S. 602 (1989)). The U.S. Court of Appeals for the D.C. Circuit struck down
the random drug testing portions of the Department of Justice's drug testing program as
it applied to all employees with access to grand jury proceedings (Harmon v,
Thornberg, 878 F.2d 484 (D.C. Cir. 1989)). The Court only upheld the program's
application to personnel required to maintain Top Secret security clearances. See also
NTEU v, Yeutter, 918 F.2d 968 (D.C. Cir. 1990) and AFGE v. Cheney, 944 F.2d
503 (9th Cir. 1991).

If the government cannot constitutionally subject broadly based groups of its own
employees to such intrusion, neither can it force its contractors to subject their
employees to similar treatment. Governmental action (e.g., implementing procurement
regulations) cannot be transformed into purely private conduct between employer and
employee so easily and transparently. More on this subject below.

Given the state of the law and the propensity of disgruntled former employees to assert
- wrongful termination claims, professional advice in drafting the policy statement is a
necessity for any prudent business person. If the employer is without the benefit of
inside legal counsel versed in this obtuse area, the cost for competent counsel will
likely be on the order of $10,000 to $15,000. ' '

(B) "Supervisory Training”: Without the benefit of further guidance or
definition, the contractor is required to "train supervisors to identify and assist"
employees with drug problems. While these terms are obviously not self-defining, the
prudent contractor will assume, at a minimum, that it must engage the services of a
physician or qualified substance abuse counselor to conduct seminars to teach
supervisors these subjects. Very few DoD contractors have this resource in-house.
While the cost (and the quality) of such services certainly vary greatly, the costs can

‘reasonably be expected to be something on the order of $10,000 per year, including the
cost of the supervisors' time to attend such training seminars.

_ (C) The Testing Program: The regulation requires contractors to institute a

" program of random drug use testing of employees in " sensitive positions” {as that term
is defined in the regulation, and which definition goes well beyond those holding Top
Secret security clearances). It is perfectly safe to assume that no (or only a very few)
DoD contractors maintain NIDA approved laboratories in-house. The cost of
collection, laboratory fees, medical review of results, and reporting is approximately
$100 per test, based upon my survey of the market. The total cost to the contractor is,
of course, completely dependent upon the number of tests performed per year. This
variable is, in turn, completely dependent upon the overall size of the work-force, the
number of employees in sensitive positions, and the percentage of sensitive position -

- employees the contractor decides to test. The regulations provide not one whit of
guidance on these question, thus an estimation of actual cost is not possible.

Quantifying the total costs of implementing the mandated program is impossible given
the differing sizes of DoD contractors, the lack of definition (or even guidance)



contained within the regulation itself about important details (e.g., random testing
sample size, frequency of random testing, frequency of supervisors' training, etc.), and
varying in-house resources contractors posses. It is reasonable to conclude, however,
that for a contractor with 75 to 100 employees, the start-up and first year running costs
of the Drug-Free Workplace program under this regulation will be on the order of
$50,000. In all fairness, costs should decrease substantially in following years.

I, LITIGATION RISKS

The regulation appears to proceed from an assumption that either: (1) As a private
employer, the contractor may randomly test employees without regard to legal
prohibitions or litigation risk rooted in tort law and/or constitutional search and seizure
constraints, or (2) The contractor is immunized from such legal risk by virtue the last
sentence of the regulation which reads: "The requirements of this clause take
precedence over any State [sic] or local laws to the contrary.” Neither assumption is
tenable.

A survey of the case law regarding wrongful termination and invasion of privacy is
well beyond the scope of this comment. It should be pointed out, however, that an
employer (public or private) is not normally privileged to conduct inquiry into the
private, non-job related conduct of its employees. Failure to observe this principle can,
and has, resulted in significant civil judgments against employers.

Perhaps the besf way to illustrate this risk, both to the contractor and DoD, is to pose a
few hypothetical (although by no means worst-case) scenarios.

Scenario (1): Employee A , whose hiring predates this regulation and who has
excellent performance reviews, is in a sensitive position (as defined by the regulation).
Employee A does not hold a Top Secret security clearance. Employer has no reason to
believe he is a drug user, on or off-duty. After the drug testing program has been
published in Employer's policy statement and has been running for several months
without incident, Employee A is randomly selected for testing.

Employee A refuses to be tested, and challenges Employer to demonstrate any
factual predicate (or reason to believe) he does, or ever has used illegal drugs, and/or
that his work was thereby affected. Employer cannot make this demonstration, but
nonetheless terminates his employment. Employee A sues Employer, in federal court,
alleging a deprivation of civil rights under the Civil Rights Act (42 USC 1983), a
Fourth Amendment violation, ERISA violations (arguing his termination was a
pretextual firing to prevent him from becoming fully vested in Employer's retirement
plan), and attaches pendent state law causes of action for wrongful termination,
invasion of privacy, slander, and whatever else he can think of. As to the claims based
upon federal statutes, Employer impleads the United States, arguing that if its



(Employer'S) actions were wrongful as to Employee, it did so only because it was
forced to by DoD.

Scenario (2): Prospective Employee B, a resident of California (or any other
state or local jurisdiction which prohibits no-cause random drug testing) applies to -
Employer, doing business in California, for employment in a sensitive position (as
defined by the regulation). Her education, work experience, and subjective ratings
clearly place her as the candidate of choice. She holds a Secret security clearance,
which can be transferred to Employer without administrative difficulty. She is offered -
the position contingent upon passing a drug test as required by Employer's policy
statement (supplied to her). She refuses testing, and Employer rescinds its employment
offer.

Prospective Employee B sues Employer in state court alleging a violation of the
state statute, and simultaneously files against both Employer and the United States in
federal court under the Civil Rights Act and the Fourth Amendment.

Other scenarios, involving botched testing or poorly conceived administrative
procedures (both of which were rampant in the early years of the testing programs for
military personnel) could be postulated. All scenarios present real world nightmares
for contractors. '

DoD has not agreed to indemnify contracts from losses incurred when (not if) some of
these scenarios play out. No doubt it cannot without Congressional authorization.
Instead, it carries forward the transparent fiction that the mandated testing program is a
private matter between employers and employees, untouched by federal action with its
attendant statutory and constitutional constraints.

III. THE PREEMPTION QUESTION

The last sentence of the proposed regulation purports to preempt "State [sic] and local
law to the contrary." . Federal legislation can preempt state law (both statutory and
common law) by virtue of the Supremacy Clause of the U.S. Constitution. However,
federal preemption is not assumed merely from the éxistence of a conflict between-
federal and state statuzes, much less from a conflict between state statute and federal -
regulation.

To establish preemption by federal statute, the following must be shown: (1) A clear
Congressional intent to preempt state law; (2) Pervasive federal activity within the
substantive area; (3) An overriding federal, as opposed to state, interest in the subject
matter, requiring national uniformity; and (4) A danger of a conflict between state and
federal programs (see Pennsylvania v. Nelson, 350 U.S. 497 (1956)). See also
Hillsborough County v. Automated Medical Labs 471 U.S. 707 (1985) and Pacific Gas
& Electric v. Energy Resources Comm'n, 461 U.S. 190 (1983). The Drug-Free

- Workplace Act, under which this proposed regulation is promulgated, contains none of



these elements. The regulation's one sentence recital of intent to preempt state and
local law could not be more beside the point.

~ The proposed regulation puts contractors in states and localities which have statutes or
ordinances prohibiting non-cause random drug testing at greatest legal risk. The
argument that the regulation preempts state law is not only a transparent fiction, it is
just plain silly.

IV. EMPLOYEE MORALE CONCERNS

The majority of DoD contractors' employees are not fresh from the military where
random drug testing is standard operating procedure. Nor are they aircraft pilots or
train engineers. Most are civilians who have never been assumed to be wrongdoers,
and who will resent being required to prove that they do not use illegal drug. There is
a cost (however non-quantifiable) to this type of intrusion, both to the employer and,
ultimately, to DoD.

VY. SUMMARY

The proposed rule will place a significant financial and administrative burden on
contractors, both large and small, and will adversely affect the morale of the work-
force. There is not the slightest empirical evidence that DoD contractor employees, as
a class, have a drug use problem, nor that a random drug testing program will advance
the public interest by protecting national security. DoD appears to be attempting to
cloth its desire to extend random drug testing into the civilian community with the
imprimatur of private employer, voluntary action. It thus hopes to avoid statutory and
constitutional constraints applicable to governmental action.

The proposed regulation is ill conceived, overly broad as to the work-force covered,
and is poorly drafted. I would recommend that it be withdrawn completely before it
engenders yet another round of drug testing litigation.

As we say in Virginia, this dog of a regulation won't hunt.

Respectfully Submitted,

Sl ¥

Donald T. Canning
Attorney at Law
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- CHIMERA RESEARCH & CHEMICAL, Inc.

‘Defense Acquisition Regulations Council
c/o Mrs. Linda W. Neilson

OUSD(A)

3062 Defense Pentagon

Washington, DC 20301

RE: DAR CASE 88-083

Mrs Neilson,

Upon review of the proposed DOD
Drug-Free Work Force program I have noted a GLARING
DEFICIENCY in the testing requirements. This rule does not
require that a urine sample submitted for analysis be
subjected to testing for evidence of adulteration. Over the
last few years, as workplace drug testing programs have '
proliferated, so too have information pipelines which
disseminate data on ways to defeat the drug test (i.e. HIGH
TIMES 900-988-4637 phone service). These adulteration
techniques range from simple (table salt, or mineral acid
added to the specimen) to sophisticated (consumption of
ammonium chloride), and are very effective at masking drugs
present in urine. The only effective methods for detection of
most of these adulterants are pH and Specific Gravity. This
fact is supported by numerous independent research articles
publ ished over the last few years. One such article was
authored by Dr. Cody, the Deputy Director of the Air Force
Drug Testing Lab at Brooks Air Force Base, and published in
FORENSIC SCIENCE REVIEW (2:63; 1990, p 64-74). Technology is
currently avajilable which enables any laboratory facility to
perform pH and Specific Gravity for literally pennies (10
cents per sample). ’

’ -Any drug testing program that does
not address the issue of adulteration will FAIL to unmask the
serious and savvy drug user. If the DOD is dedicated to
eliminating illicit drug use in the workplace it is
imperative that it require an effective adulteration
detection program that includes pH and Specific Gravity.




Defense Acquisition Regulations Council
c/o Mrs. Linda W. Neilson

OUSD(A)

3062 Defense Pentagon

Washington, DC . 20301

.RE: DAR CASE 88-083

Mrs Neilson,

Upon review of the proposed DOD
Drug-Free Work Force program I have noted a GLARING . :
DEFICIENCY in the testing requirements. This rule does not
require that a urine sample submitted for analysis be
subjected to testing for evidence of adulteration. Over the
last few years, as workplace drug testing programs have
proliferated, so too have information pipelines which
disseminate data on ways to defeat the drug test (i.e. HIGH
TIMES 900-988-4637 phone service). These adulteration
techniques range from simple (table salt, or mineral acid
- added to the specimen) to sophisticated (consumption of

ammonium chloride), and are very effective at masking drugs
present in urine. The only effective methods for detection of
most of these adulterants are pH and Specific Gravity. This
fact is supported by numerous independent research articles
published over the last few years. One such article was
authored by Dr. Cody, the Deputy Director of the Air Force
Drug Testing Lab at Brooks Air Force Base, and published in
FORENSIC SCIENCE REVIEW (2:63; 1990, p 64-74). Technology is
currently available which enables any laboratory facility to
perform pH and Specific Gravity for literally pennies (10
cents per sample).

Any drug testing program that does
not address the issue of adulteration will FAIL to unmask the
serious and savvy drug user. If the DOD is dedicated to
eliminating illicit drug use in the workplace it is
imperative that it require an effective adulteration
detection program that includes pH and Specific Gravity.

Sincerely,

o Tl
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CHIMERA RESEARCH & CHEMICAL, Inc.

Defense Acquisition Regulations Council
c/c Mrs. Linda W. Neilson

QUSDH/A) .

3062 Defense. Pentagon

Washington, DC 20301

RE: DAR CASE 88-083

Mrs Neilson,

Upon review of the proposed DOD
Drug-Free Work Force program I have noted a GLARING
DEFICIENCY in the testing requirements. This rule does not
require that a urine sample submitted for analysis be
subjected to testing for evidence of adulteration. Over the
last few years, as workplace drug testing programs have
proliferated, so too have information pipelines which
disseminate data on ways to defeat the drug test (i.e. HIGH
TIMES 900-988-4637 phone service). These adulteration
techniques range from simple (table salt, or mineral acid
added to the specimen) to sophisticated (consumption of
ammonium chloride), and are very effective at masking drugs
present in urine. The only effective methods for detection of
most of these adulterants are pH and Specific Gravity. This
fact is supported by numerous independent research articles
published over the last few years. One such article was
authored by Dr. Cody, the Deputy Director of the Air Force
Drug Testing Lab at Brooks Air Force Base, and published in
FORENSIC SCIENCE REVIEW (2:63; 1990, p 64-74). Technology is
currently avallable which enables any laboratory facility to
perform pH and Specific Gravity for literally pennies (10
cents per sample). ‘ o
’ Any drug testing program that does
not address the issue of adulteration will FAIL to unmask the
serious and savvy drug user. If the DOD is dedicated to
eliminating illicit drug use in the workplace it is
imperative that it require an effective adulteration
detection program that includes pH and Specific Gravity.

sée Carter, V.P. Tech. Sales
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A. In Vivo Adulteration

In vivo adulteration refers to substances individuals
administer to themselves for the purpose of altering drug
testing results. These adulterants fall into several general
categories. One of the most popular idea is that there is a
“magic” potion that a drug abuser can take to mask the

presence of the drug in the urine or flush the drug out of

their system before the test.

1. “Magic” Potions - .

A variety of substances have been reputed to interfere
with the drug testing process when taken by the drug
abuser prior to providing a sample for testing purposes:

Many of these myths are perpetuated by the fact that a drug

user who is taking substance “X” is given a drug test and

isreported as negative. The fact that the drug was no longer

in the system or perhaps present but below established
cutoff limits is inconsequential to the drug user.
Not all advice given to the drug user is worthless. A

fairly extensive treatment of methods to avoid detection of

drug use has been reported by Hoffman [8). Many of the
technical issues discussed in this reference are incorrect,
but much of the advice from this reference, along with
magazines generally associated with the drug community,
have much advice for the drug user to follow.

Simple dilution of the urine by self administration of

large volumes of fluid can cause the concentration of the
drug to be significantly lowered. In addition, some of the
substances can, as a consequence of taking large amounts,

alter urine pH to some extent. The excretion  profile of

somc drugs can bc alicred by shifts in urinary pH as
excmplificd by thc amphctamines excretion pattems re-
poricd by Beckett and Rowland and others [1,2,7,27).
With an alkalinc pH, the excretion rate of amphctamincs is
slowcr, and the time the drug can be detected in urine is

longcr, at the same time, the concentration is lower than if

cxcretionis complcted in a shorter period of time. Done [6)
also rcported an enhanced phencyclidine (PCP) excretion
paticm by acidification of the urine. Thus, knowing when
a sample will be taken becomes the most crucial factor.
Somce substances which are repuicd to have caused
urinc to test negative, regardless of whether or not the drug

is actually present, arc vitamin C, vincgar, a varicty of

acidic fruit juices, and golden scal root cither in capsulc
form or, less frcquently, brewed as a tca. As reporied by

Morgan [20], goldcn scal root gained its reputation in the

urine drug testing arcna duc to the presence of alkaloids in
the plant material that interfere with the thin layer chroma-

26] have demonstrated, however, that the interfering

.wgmphy (TLC) tests for opiates. Schwartz and Bogema

cffect can be avoided by the use of current test methodolo-

gies. Nevertheless, the specific drug class and test meth-
odology associated with this adulterant seem to have
been forgotten, and it has been continuously considered
effective in causing negative test results for several drug
categories. Although there is little scientific data to
prove that in vivo adulteration does not work, this fact is
accepted in the scientific community [15,19,25] and
recognized in drug culture publications (8,18].

Brunk [4] reported that ibuprofen may cause false
negative results in the confirmation analysis of the mari-
juana metabolite, 11-nor-A’-tetrahydrocannabinoid-9-
carboxylic acid (THC-COOH). This repont would make
self administration of large doses of ibuprofen a desir-
able step for marijuana users. It is interesting to note that
ibuprofen has been reported by Blanke [3], McBay [16],
and Wamer [32] as the cause of false positive results in
the EMIT screening assay. Despite the fact that Syva
Company [28] has eliminated this problem by the use of
a different enzyme in the assay system, the rumor still
persisted that ibuprofen caused false positive results for
the marijuana assay. Similarly, Larsen and Fogerson
[12] reported that with fluorescent polarization immu-
noassay (FPIA) false positives of benzodiazepine and
barbiturate can result from the presence of nonsteroidal
anti-inflammatory drugs ibuprofen and fenoprofen, and
naproxen, respectively. In a recent study, however,
Rollins et al. [23] reported that subjects using the non-
steroidal anti-inflammatory drugs ibuprofen, naproxen
and fcnoprofen in both acute and chronic doses were not
found to be positive for cannabinoids, benzodiazepines,
or barbiturates using either the EMIT or FPIA assay
systems. While there were some unconfirmed positive
samples in this study, they did not occur in samples
which containcd the highest concentrations of the drugs/
mctabolites indicating the possibility that the positive
result was most likely due to some other influence.

2. Diuretics

While studics conducted by Podkowik et al. [22]
indicated that the diuretic itself typically would not
interfere with the test, it was also reported by Manno [15)
that it might have the capability of diluting the concen-
tration of the drug to a level which is either not detectable
or is below ihe established administrative cutoff limits.
Some diuretics are very potent and fast acting. These can
be uscd 10 cause significant dilution of the drug in the
urinc in a very short time. Some over-the-counter “water
loss™ pills do have some diuretic effect as do some
commonly encountered foodstuffs like tea. If the indi-
vidual has access to potent prescription diuretics, the
impact can be substantial. Diuresis induced by simply
ingesting large volumes of liquids can cause dilution of

Cody * Specimen Adulteration in Drug Urinalysis



very near the “normal” range. It should be noted that the
potential for punitive action to be taken against an individ-
ual who has been identified as having adulterated a
sample brings a significant burden on either the collection
site personnel or laboratory who identifies the sample as
being adulterated; thus, the identification of some suspi-
cious samples may go unreported to avoid defending
observations that may be considered inconclusive.

A. Collection Site

The first place adulteration of a sample can be de-
tected is at the collection site. At the time the sample is
provided, there are a number of measures which may
provide signs of adulteration that cannot be monitored
even a short time after the sample was collected. It is
unusual for a collection site to have the capability to carry
outmany tests on the sample; but even the look, smell, and
temperature of freshly voided urine can give clues to some
forms of adulteration.

67

The Mandatory Guidelines [14] which describe col- -

lection in the federal civilian employee drug program call
for denying access to water or other chemicals which
could be used for dilution or adulteration, removal of
excess clothing (i.e., coats), and allows the individual to
provide the specimen in privacy. The temperature of the
voided sample is to be tested within four minutes of
collection and must be within the range of 32.5-37.7 °C
(90.5-99.8 °F). If there is any indication of substitution,
dilution or adulteration, the individual is requested to
provide another sample under direct observation. It is
also required that both the suspect sample and the sample
taken under observation are sent to the laboratory for
testing. In a study conceming the use of temperature
mecasuremcent as an alternative to observed collection,
Judson et al. [9] indicated that a temperature range of
32.5-36.7 °C would include 99% of the population based
on a samplc of 782 urine specimens taken from individu-
als in a drug trcatment program. This same study evalu-
ated the potential for deception by taking water heated to
body temperature (37 °C), placed into condoms, and held
undcr the arms of 12 persons for a period of one hour. The
watcr was thendispenscd into a urine collection bottle and
the temperature measured. The results showed an aver-
age tempcerature of 33.9 °C and all twelve samples fell
within the acceptable limits. This clearly demonstrated
that the use of tempcerature measurement is helpful but
will not eliminate dilution or substitution of a sample as
described above by Hoffman [8).

The appcarance of a sample can give an indication of
many forms of adulicration, as can the smell. Some
adulicrants, even salt, may not completely dissolve if 100

Cody « Specimen Adulteration in Drug Urinalysls

Table 1. Effect of adulterants on urine pH and specific
§ravit (Reg;rimed with permission from J Anal Toxicol
3:2717, 1989.) :

Adulterant pH Specific*
Name Conc. (%) Day1® Day2° Day 7 Gravity
Ammonia 1 64 6.5 6.5 1.021
5 8.8 7.9 7.8 1.021
10 9.5 9.0 88 1.020
Ascorbic acid 1 4.2 43 45 1.025
5 35 36 37 1.035
- 10 3.1 32 33 1.035
Bleach 1 60 6.1 62 1.021
5 6.0 61 62 1022
10 6.1 6.2 6.2 1.025
Blood 0.1 6.0 6.1 6.1 1.020
» 1 6.0 6.0 6.1 1.020
5 63 63 63 1.020
10 64 6.5 64 1.021
Detergent (ionic) 1 6.1 64 64 1.020
5 8.1 7.8 7.7 1.021
10 95 93 9.1 1.022
Drano® 5 134 13.3 12.9 1.035
. 10 13.5 134 13.1. 1.035
Golden sealroot  0.009 . 6.0 6.0 6.1 - 1.021
' 0.090 60 6.0 6.1 1.021
0.450 6.0 6.0 6.5 1.022
0.900 6.0 6.0 7.0 '1.022
Lemon juice 10 35 3.5 37 1.022
Lime-A-Way® 1 44 45 4.7 1.021
5 21 22 23 1.024
. 10 1.8 19 20 1.027
Methanol 10 6.0 6.0 6.0 1.025
Salt 1 6.0 59 59 1.025
5 5.7 58 59 1.035
10 55 5.7 58 1.035
Soap 1 6.0 6.0 6.1 1.022
: 5 6.0 6.1 6.1 1.024
10 59 6.0 6.1 1.026
Sodium phosphate 1 8.7 8.6 85 1.020
(tribasic) 5 11.5 113 11.1 1.029
10 120 119 118 . 1035
Vanish® 1 42 44 45 1.020
5 1.8 19 20 1.031
10 14 15 1.7 1.035
Vinegar 1 5.6 5.7 58 1.021
5 49 5.0 5.1 1.021
10 44 4.1 49 1.020
Visine® 1 6.0 6.0 6.1 1.021
5 6.0 6.1 6.1 1.020 -
10 6.0 6.1 6.0 1.020
25 6.0 6.1 6.1 1.017
pH 13! 13.0 12.8 127 NTs
Control 6.0 6.1 6.1 1.020
*Weight:weight. *Day of preparation of adulterated sample.
*One day after addition. 4Six days after addition.
*Measured on day one. ‘pH adjusted but not buffered.
®Not tested.
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detergents, but they too are not designed for testing urine
samples. Some adaptation of these testing procedures

s are several general clinical parameters including pH,

‘t)noay be developed, but currently the most effective meth-

specific gravity, sodium and chloride and creatinine cori-
tents. Although interpretation of the results may be
complicated in old samples, they can still be useful tools.

1V. IMPACT OF ADULTERANTS
A. Screenihg Procedures

The screening procedure is more sensitive to the
impact of adulterants than is the typical confirmatory test
like gas chromatography/mass spectrometry (GC/MS).
Although a wide variety of screening procedures are
available and used, the most commonly used methodol-
ogy isimmunoassay, including enzyme multiplied immu-
noassay (EMIT), fluorescent polarization immunoassay
(FPIA), and radioimmunoassay (RIA). Each system is
vulnerable from the standpoint of the antibody protein.
Any substance which will bind with or disrupt the struc-
ture of the antibody will have a potentially significant
impact on the test results. In the case of the enzyme or
fluorescent immunoassays, the possibility also exists for

‘aﬂulterams to impact the coupled reaction for the enzyme

system, or to cause absorbance in the range used by either
system to measure the presence of the drug. Radioimmu-
noassay is less scnsitive to the influence on the measure-

“ment stcp of the assay procedure, because none of the

common adultcrants would be expected to interfere with
normal radioactive decay or its measurement.

The impact of adulterants also depends on the drug
involved and the test being used. Published data show the
immunoassay tests for the marijuana metabolite, THC-
COOH, arc most likely to be impacted by the presence of
avaricty of adulterants [5,17,21,31]. As observed by this

~ author [5)and Warner [31), the effect might be a positive

rather than a negative one, just opposite to the intended
purpose. Insome cascs, whether the end result is positive
or ncgative depends upon which immunoassay system is
utilized. For cxample, detergent caused a false negative
result in the EMIT assay [10,17,24,30,31] but caused
samplcs 1o appear to have significantly higher concentra-
uons of drug in the RIA assay [5].

A varicty of diffcrent substances have been used in an
attempt to circumvent drug-testing programs. Many have
no documented cffccts; most that do are not obtained

‘xndcr stringent scientific investigation. There are many

torics in the forcnsic community about the use of various
substances whichhave beendiscovered in““urine” samples,
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Table 2. Summ

of references showing analytical
data associated w

adulterants and assays

Assay*
Compound RIA EMIT FPIA
Alcohol 531 31 31
Ammonia 5
Ascorbic acid 5 26
Bleach 531 17,24,31 31
Blood -5 24 -
Detergent 531 2431 31
Drano® 5 17
Golden seal root 5 17,26
Lemon juice 5 17,24
Lime-a-way® 5
Peroxide 31 31 31
Salt 531 10,17,24, 31
30,31
Soap 5 17,30
Sodium phosphate 5 :
(tribasic)
Vanish® 5
Vinegar 5
Visine® 5 17,21
pH 13* 5

*Data from GC/MS and TLC described in text.
pH adjusted but not buffered.

unfortunately, little of that information has made it into
the literature. While in vitro data are not wide spread, data
from in vivo studies are virtually nonexistent. Table 2 is
asummary of the few available references conceming the
effects of various adulterants on common drug testing
methodologies.

1. Alcohol

When tested by RIA in this author’s laboratory (5],
the presence of methanol at a concentrations of up.to 10%
showed no influence on the results of positive (150% of
the cutoff level as define by the Mandatory Guidelines

- [14)) or negative samples for amphetamine, barbiturates,

benzoylecgonine (cocaine metabolite), opiates, PCP, or
THC-COOH.

Addition of ethanol, isopropanol, and ethylene glycol
showed no effect on the EMIT assay system. A small
effcct of these alcohols was reported by Wamer [31] for
the RIA and FPIA assay systems, but in no case did they
cause a false positive or false negative result.

2. Ammonia -

In the RIA system, the presence of ammonia at
concentrations of 5 and 10% caused benzoylecgonine
positive samples to be negative after seven days. Al-

Cody + Specimen Adulteration in Di'ug Urinalysls



7. Drano®

At a concentration of 10%, Drano® produced the most
dramatic and consistent results of any of the adulterants
.on the RIA system. All samples, both positive and

negative, showed counts which were consistent with a:

high concentration positive sample. The THC-COOH,
morphine, amphetamine, PCP, and barbiturate assays
were likewise effected at the 5% level. The ben-
zoylecgonine negative sample, although still negative,
showed a significant change in apparent concentration.
At the opposite extreme, at a concentration of 1%, the
benzoylecgonine assay gave a false negative result. In
this case, results obtained from the positive samples and
the negative controls were indistinguishable [5].

False negative results for positive drug samples were
seen with the EMIT assay system for amphetamine,
benzodiazepine, barbiturate, benzoylecgonine, opiates,
and THC-COOH. Drano® showed a concentration de-
pendent impact on several of the assays; but in other
assays, the EMIT system gave false negative results
regardless of the concentration of the drug. In all cases,
the effect of Drano® on the EMIT system was to cause a
false negative result [17].

8. Golden Seal Root
In the RIA system, golden seal root, as an in vitro
adulterant at a concentration of 0.9%, had no influence on
‘.he results of either positive or negative samples for any
of the drug classes tested except for the THC-COOH
assay. The effect on the positive THC-COOH samples
was 1o cause the apparent concentration to be lowered; but
there was no measurable effect on the negative THC-
COOH samples. At lower concentrations of the adulter-
ant, there was a measurable, but less marked, effect. At
0.45% the positive sample was at the cutoff level afterone
day, and showed clearly negative results after seven days.
At the highest concentration, equivalent to the contents of
onc capsule in a 60-mL sample of urine (0.9%), the results
were clearly ncgative on both days. At each level, there
was an apparent decrease in concentration between day
one and day scven. The difference between these ratios
was larger with the increasing concentrations of the
adulterant [5).

A study which uscd tca brewed from the goldcn scal
plant matcrial as the in vitro adultcrant showed a concen-
tration dependent cffect on the EMIT THC-COOH assay
(17]. Inthat study, concentrations of golden scal at 30 mg/
mL causcd samples containing over 100 ng/mL of the
drug to give a falsc negative result. In an in vivo study

[26], five subjccts cach smoked a marijuana cigarctie and
..hcn consumcd 1,560 mg of golden seal root in capsule

n

form one and ahalf hourslater. Several hourslater, aurine
sample was collected from each individual with a subse-
quent sample taken at a later time. Test results for all
samples from all subjects were positive by the EMIT
assay system and by GC/MS.

9. Lemon Juice

The presence of lemon juice at a concentration of
10% had no influence on the results of either positive or
negative samples for amphetamines, barbiturates, ben-
zoylecgonine, opiates, PCP, or marijuana when tested
with the RIA system [5]. '

Lemon juice and its effect on the EMIT assay system
was evaluated and shown to effect only urine samples
supplemented with drugs, and even then only at an adul-
terant concentration of S00 mL/L [17]). Samples from
actual marijuana, amphetamine, barbiturate, cocaine, or
opiate users were not affected.

10. Lime-A-Way®

In the RIA assay system, the presence of Lime-A-
Way® (a strong household cleaner) in urine samples
caused both the amphetamine and morphine positive
samples to read at the cutoff level. The THC-COOH
assay showed no effect with an adulterant concentration
of 1%, but there was a substantial effect at the $% and 10%
levels, with the 10% sample reading at the cutoff level for
the negative samples [5].

11. Peroxide (H,0,)

Adulteration of urine samples with hydrogen perox-
ide caused an apparent increase in the apparent concentra-
tion for both positive and negative benzodiazepine samples
tested by the FPIA system; these increases were not
significant enough to caused false positives. The RIA and
FPIA THC-COOH assays showed an apparent increase in
concentration for positive samples but those that con-
taincd no drug were not effected [31).

12. Salt

The presence of salt at 10% showed no influence on
ncgative samples for amphetamines, barbiturates, ben-
zoylccgonine, opiates, PCP, or marijuana when tested
with RIA. Likewise, there was no effect on positive
samples except for THC-COOH samples which showed
an apparcent decrease in concentration to the cutoff level
[5].

The impact of salt on the EMIT assay system has been
the subject of several studies [10,17, 24,30,31]). It was
reported by Kim and Cerceo [10] that, at a levels of 50 g/
L, salt caused the EMIT assay to produce false negative

Cody * Specimen Adulteration in Drug Urinalysls
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Although consumption of large amounts of vinegaris
reputed to cause false negatives, there is no scientific
evidence to support this claim. Even High Times maga-
zine acknowledges that there is no evidence that any
substance, including vinegar, will cause a false negative
drug test. In an interesting comment regarding the use of
vinegar to defeat drug tests, Montague [18] reported that
individuals that were sick due to the consumption of a
large amount of vinegar, inanattempt to foil anemployer’s
urine drug testing program, had virtually no chance of
success suing their employers for damages.

17. Visine®

Except for the THC-COOH positive samples. the
presence of Visine® at concentrations of up to 10% had no
influence on the results of either positive or negative
samples for amphetamines, barbiturates, benzoylecgonine,
opiates, PCP, or marijuana when tested with RIA. Analy-
sis of sampies positive for THC-COOH showed results at
the cutoff level at Visine® concentrations of 1, 5, 10, and
25% after only one day [5).

Visine® was also shown to affect the EMIT analysis
of benzodiazepines and THC-COOH by causing false
negative results [17]). A mechanism for the action of
Visine® on the THC-COOH EMIT assay was proposed as
the effect of benzalkonium chloride micelles interacting
with the THC-COOH in the samples. The borate buffer
also seemed to have an additive effect with the ben-
zalkonium chloride. GC/MS analysis conducted by
Pearson et al. [21] indicated that the drug was not chemi-
cally altercd; the adulterant presumably impacted the
assays by affecting the solubility and binding to the vessel
wall resulting in the lowering of detectable concentration
in the spccimen.

18. pH Varation

Evaluation of thc RIA system showed that adjusting
the urine pH to 13 had no influence on the results of cither
positive or ncgative samples for PCP, amphetamine,
barbiturate, and morphine. The benzoylecgonine assay
showed no cffcctonncgative samples, but positive samples
gave the same result as the negative control after only one
day. The same result was scen on day seven. THC-
COOH analysis showcd only a slight apparent increase in
concentration for the positive samples; however, the
ncgative samples were at the cutoff level on day onc and
gavc positive results on day seven [S]. While this was the
only study which dircctly investigated the effect of high
PH, scveral other studics attributed the effects of some
adulicrants to the effect of the pH on the assay rather than
a dircct action of the adultcrant. In the RIA assay,
adulicrants which raised the pH 10 around 10 were asso-

3

ciated with positive results. Likewise adulterants which
dropped the pH to less than 4 caused negative samples to
read at the cutoff level [5].

The effect of the pH of a urine sample on the assay is
dependent on the buffering capacity of the urine sample
and the reagent mixture. The THC-COOH assay was
shown to be more readily affected by samples which had
extreme pH values than other RIA assaystested. This was
most likely due to the larger amount of urine used in the
THC-COOH assay and the lower buffcrmg capacity of
the reagent mixture [5]. -

B. Conﬁrmation Procedures

The confirmation of the presence of a drug or its
metabolite in urine samples is most often carried out using
a sophisticated analytical procedure and instrumentation
like GC/MS. With the absolute specificity of a properly
conducted assay using this methodology, it is rare for an
adulterant to interfere with the testing process. The entire
analytical procedure must be sufficiently robust to pre-
vent extremes of pH to affect extraction, or loss of a
derivatizing reagent due to reaction with a high concen-
tration of an adulierant. Anexample of interference with
a confirmation assay is the impact of high concentrations
of ibuprofen ona THC-COOH assay as reported by Brunk
[4]. Use of a deuterated intemal standard or addition of
sufficient derivatizing reagent would eliminate or at least
detect this kind of interference. This same impact would
be expected with a number of other acidic drugs which
might be found in urine.

The adulterants which actually cause a change tothe

drug, as is seen with benzoylecgonine at high pH, will
indirecly affect the confirmation test because the system
will correctly show there is little or no drug present in the
sample due to degradation. The decreased ben-
zoylecgonine, unfortunately, does not correctly reflect
the actual sample status when it was provided. There is
litde or nothing that can be done about this situation
unless the samples are tested for pH at the collection site
or arc tested as soon as they enter the laboratory. In
situations where the time between collection and testing
is extended, changes in pH may not necessarily be attrib-
uted to adulieration.

V. CONCLUSION

There is little doubt that with the increased use of
urine drug testing, particularly inthe American workplace,
there will be anincreased probability that urine specimens
will be adulterated. Samples collected without direct
obscrvation are far more susceptible to this possibility. In
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| \. Should A

dulteration testing be performed on

urines for drugs of abuse?

Are Drug testing laboratories taking

the necessary steps to detect
Adulterated urines?

T he following booklet includes
articles, monographs, and excerpts
from journals and federal
government publications that affirm
the need for testing for
adulteration as part of a complete
urine drug testing program. Analysis
for pH and specific gravity will
detect in VITRO (in test tube) and in
VIVO (in living body) adulteration
that can mask the presence of drugs
of abuse.

I s knowledge of how to
adulterate urine readily obtainable
by the average drug abuser? The
answer is yes. There are
publications (e.g. High Times, etc.)
available to the general public as
well as 900 phone services that
disseminate this information to the
general public. Many adulterants are
easily obtainable (table salt, diet
salt, liquid hand soap, bleach, '
vinegar, Visi‘ne®, sodium bicarb.,
Goidseal Tea ® Drano® soft
drinks, hydrogen peroxide, etc.).
Use of some, but not all in VITRO
-adulterants can be eliminated by
direct observation of the subject
during the collection process. Direct
observation, however, is not

a4 acceptable in most cases. In VIVO

adulterants present an additional
problem because they must be
consumed several hours or days prior
to testing and can only be detected in
the 1aboratory.

I n conclusion, a complete and
thorough analysis for drugs of abuse

must include tests for adylteratit‘m.

Evidence shows that the most
effective indicators of adulteration
are pH and specific gravity.

NOTE: Creatinine is not a
substitute for specific gravity.
As stated by Dr. C.G. Duarte in Renal
Function Tests, " daily urinary
excretion of creatinine can not be
used as a reliable index of the
completeness of urine collection.” A
random urine can be diluted by a
factor of S and still contain
sufficient creatinine to test normal.
Therefore, creatinine testing is a
poor indicator of dilution. In Fact,

- some soft drinks will test normal

for creatinine. College of American
Pathologists and National Institute
of Drug Abuse (primary national drug
testing regulatory agencies)
recommend adulteration testing be

P S performed by drug testing labs.

o

BOTTOM LINE:

A drug testing laboratory that is not doing pH and sbecific gravity
as part of their drug testing program for adulteration,

should not perform urine drug testing for drugs of abuse!
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11 of the following articles acknowledge that adulteration of positive

specimens using household items is possible. These adulterants can affect.
‘all three screening methods (FPIA, EIA, RIA, and etc.). In some cases false
positives are also produced. These false positives can also be very costly to the
laboratory because of the labor-intensive nature of GC/MS confirmation testmg,
and the ensuing delays in reporting results. '

The NIDA monograph enclosed refers to the in vivo acidification of the urine.
This process speeds up elimination of basic drugs (such as cocaine, opiates,
amphetamines, PCP, etc.) thereby possibly avoiding detection. In order to be
~ successful, in VIVO acidfication must occur some hours in advance of

collection. The only means of detection for the technique is urine pH testing.
All of the enclosed references point out that testing each specimen for pH and
Specific Gravity is the best way to detect adulterated specimens, and thereby
preventing false negatives. '

THE FOLLOWING IS A SYNOPSIS OF THE ENCLOSED FINDINGS IN A
‘ CONVENIENT FORMAT:

FALSE NEGATIVES

ADULTERANT : TEST

Amp Ba Bz Coc THC Op PCP
NaCl B E E E E E E E
Bleach A _ E/F/R| E E E | E/F | E/F/R| E/F/R
Drano A,1,2 E E E E E E |
Socap A.C E E E E
Sodium Bicarb. A ‘ E | E
Vinegar A,1,2 E
Visine 1,2 E
GoldSeal TeaD.1.2 E

FALSE POSITIVES
Amp Ba Bz Coc THC Op PCP

Sodium Bicarb. R. R R
Soap F F F/R F/R
- Bleach F ' .
o F
' ¥ A= Detected by pH D= Detected by color E= EIA
B= Detected by Specific Gravity 1= Not tested on FPIA, RIA assays F= FPIA

C= Detected by ionic strength 2= Not tested on any PCP assay R= RIA
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CLIN. CHEM. 34/11, 2333-2336 (1988)

Adulterants Causing False: Negatives in lllicit Drug Testing

Stephen L. Mikkeisen' and K. Owen Ash?

Iicit-drug users may attempt to faisity results by in vitro
aduiteration of specimens. We investigated eight additives
(NacCl, Visine™, handsoap, Drano™, bleach, vinegar, golden-

‘seal tea, and lemon juice) claimed by drug users to invalidate

enzyme immunoassay (ElA) drug assays. We also analyzed
adultarated urine specimens to determine if they could be

identified, adding adulterants at several concentrations to .

222 ElA-positive specimens confirmed by gas chromatogra-

phy and mass spectrometry (GC/MS) to contain ilicit drugs. -

To identify adulterated urines, we monitored pH, relative
density, and urine coior and turbidity at adulterant concentra-
tiens that faisified EIA resuits. Specimens contaminated with
NaC! had relative densities >1.035. Liquid Drano™, bleach,
and vinegar shifted urine pH outside the physiological range.
Golden-seal tea caused a dark appearance, and specimens
containing liquid soap were unusually cloudy. Lemon juice
had no effect on the assays. Visine™ was the only aduiterant
not detected. The adulterants interfered somewhat differently
with each of the drug assays. EIA assays for illicit drugs can
be invalidated by specimen aduiteration producing faise-
negative results. Therefore, if urine drug testing is to be
conducted, pH, relative density, and appearance should be
assessed and suspect specimens should be rejected. Not all
adulterants can be detected, so observed collection is
strongly recommended.

Growing public concern over the use of illicit drugs in the
workplace has led to analysis of urine as a way to detect and
deter drug use (I). Testing for illicit drugs has been imple-
mented for many prospective and current employees in
industry; personnel of the armed forces; parolees and bail
seekers in civilian court systems; workers in the transporta-
tion industry; and some role models, such as athletes (2).
Two factors have led to widespread testing for illicit drugs:
technical advances, e.g., the development of the Syva emrr
d.a.u. procedures (3), and the growing demand for drug
testing by industry (4). Society is becoming increasingly
aware of the negative impact of drug use on public safety
and the high costs of drug abuse in industry owing to related
absenteeism, decreased safety, and lost productivity. Annu-
al costs have been estimated at $33 billion in the United
States (3).

The entire procedure must withstand vigorous legal scru-
tiny. Therefore, drug-testing laboratories are required to
implement extensive precautions to ensure that their re-
sults include no false positives. However, adequate methods
to secure the data from false-negative results are generally
not in place.

Several methods of interference claimed to produce false- -

negative results are common knowledge to many individ-
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uals who undergo testing for illicit drugs (6-9). However,
those subject to illicit drug testing are usually required to
provide a urine sample with little or no advance notice, so
they have little opportunity to do in vivo specimen manipu-
lation. The present study is limited to in vitro urine adulter-
ation. From the literature search and during interviews
with admitted drug abusers, drug-abuse treatment-center
personnel, and clinical toxicologists, eight substances were
identified as additives being used by drug users to contami-
nate their urine specimens in the hope of avoiding detection
of illicit drugs. These suspected interferents include house-
hold vinegar (6), table galt (6), liguid laundry bleach (6),
concentrated lemon juice e (7), caustic household cleansers (7,
golden-seal tea (8), liquid handsoap (9) from rest-room
dispensers, and Visine™ eyedrops. Salt concentrations >50
mg/mL (10), commercial soap concentrations of >10 mL/L
(9), and solutions changing the urine pH to <5 or >8 are
reported (5) to produce false-negative results with Syva EMIT
assays. lonic strength, pH, and relative density (specific
gravity) measurements have been suggested as ways to

" screen for adulterated specimens (11).

Here we report an investigation of eight readily available
substances claimed to cause false-negative results when
added to urine that would otherwise test positive by the EIA
screening assays for illicit drugs.? We also attempted to
identify effective means of detecting urine specimens that
are contaminated so that an unadulterated specimen may
be obtained.

Materiais and Methods

Morphine sulfate, benzoylecognine, and 11-nor-deita-9-
THC-9-COOH were obtained from Alltech Associated Ap-
plied Science, Deerfield, IL. Amphetamine sulfate was ob-
tained from Smith-Kline, Philadelphia, PA. Oxazepam was
obtained from Wyeth Laboratories, Philadelphia, PA. Seco-
barbital was from Eli Lilly & Co., Indianapolis, IN. The
interferents were purchased from a local supermarket or
health-food store (goiden-seal tea). EIA- and GC/MS-con-
firmed positive urine specimens (n = 222) were from Associ-
ated Regional and University Pathologists, Inc. The EmIT
d.a.u. assay reagents and calibrators were from the Syva
Co., Palo Alto, CA.

EIA analyses were done in a Hitachi 704 Analyzer from
Boehringer Mannheim Diagnostics, Indianapolis, IN. Other
instrumentation included a Beckman Expandomatxc SS-2
pH meter and a Reichert TS meter.

Supplemented Urine Preparation

Solutiorfls of the purified drugs (metabolite or standards)
in isotonic saline were added to aliquots of urine from a
healthy drug-free volunteer to achieve concentrations some-
what higher than the cutoff for a positive result. Ampheta-
mine sulfate, benzoylecgonine, secobarbital, oxazepam, and
morphine sulfate were added to give a final concentration,
after a 1:1 dilution with normal saline, of 0.5 mg/L; 11-nor-

3 Nonstandard abbreviations: EIA, enzyme immunoassay; GC/
ME. gas chromatography/mass spectrometry; THC, tetrahydrocan-
nibinol.
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delta-9-THC-9-COOH was added to 0.06 mg/L. The “posi-

tive” cutoff value for amphetamines, barbiturates, cocaine, .

benzodiazepines, and opiates was 0.3 mg/L. For marijuana,
we selected a cutoff of 0.05 mg/L. Thus, 1:1 dilutions of
supplemented urine with the potential interferents yielded
rug concentrations exceeding the positive "cutofl” limits.
iquots of the supplemented urines diluted 1:1 with isoton-
ic saline were assayed to confirm the E1A-positive results on
the diluted specimens before testing the interferents.

Aduiterant Preparation

Before mixing with the drug-supplemented urine speci-
mens, the potential interferents (e.g., liquid "Clorox” bleach,
Heinz household vinegar, Vestal medicated liquid hand-
soap, liquid "Drano”, "Visine” eye drops, "Real Lemon”
concentrated lemon juice, Morton’s table salt, and "Natural
Brand” golden-seal tea) were added to saline to give concen-
trations thought to adversely affect drug-testing results (5,
9, 10). Isotonic saline, used because it approximates the
ionic strength of physiological fluids, was the diluent for all
interferent solutions. The golden seal was prepared as a tea
by dissolving 120 mg of golden seal (ground leaves and
stem) in 1.0 mL of isotonic saline at 37 °C. The tea was
covered and allowed to sit overnight at 4 °C before filtering
to remove undissolved residue. Liquid Clorox bleach con-
tained sodium hypochlorite, 52.6 g/L; Drano contained 17 g
of NaOH and 60 g of sodium hypochlorite per liter; Visine
contained 1 g of EDTA, 500 mg of tetrahydrozaline hydro-
chloride and 100 mg of benzalkonium chloride per liter. Two
ingredients of the golden seal that might. interfere were
hydrastine and berberine. Equivolume dilutions of the in-
terferent solutions were added to the drug-supplemented
urine to determine the minimum amount of interferent that
would cause false-negative results.

tandard Enzyme Assay

The EMIT d.a.u. assays were performed according to the
manufacturer’s specified procedures. After we mixed the
test urines with the potential interferents, the specimens
were vortex-mixed and allowed to sit for 2 h at room
temperature before analysis in the Hitachi 704 with the
EMIT d.a.u. assays for six illicit drugs. Positive and negative
{drug-free urine) controls were included in each run.

Urine specimens previously confirmed positive for each
drug by EIA and GC/MS procedures were assayed to obtain
baseline absorbance values, which were then used to esti-
mate the drug concentrations in each specimen. These
assays were conducted on 100-uL aliquots of positive urine
mixed with 100 ul of drug-free urine. Absorbance readings
for known drug or metabolite concentrations were plotted on
semilogarithmic graph paper for semiquantification of the
drugs in each positive urine specimen. The pH, relative
density, and appearance of each test specimen were noted
before the analysis for drugs.

Resuits

Drug-Suppiemented Urines

The minimum adulterant concentrations required to pro-
duce a false-negative result for at least one of the test drugs
were: NaCl, 50 g/L; vinegar, 85 mL/L; liquid bleach, 12 mL/
L; liquid Drano, 12 mL/L; liquid handsoap, 12 mL/L; Visine,
500 mL/L; lemon juice concentrate, 500 mL/L; golden-seal
tea, 15 g/L.

The interferent concentrations causing false-negative re-
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sults for the drug-supplemented urines served as starting
concentrations for investigation of specimens containing
more-representative drug and metabolite concentrations,
i.e., urine specimens that were confirmed positive by EIA
and GC/MS procedures.

Adulterant Effects’

The range of each drug concentration as estimated from
the EIA absorbance values is given in the legends for
Figures 1-6, which summarize the false-negative results
caused by the adulterants. ,

Amphetamines: Two adulterants caused false-negative
amphetamine results (Figure 1). Urines containing amphet-
amines up to 1.42 mg/L tested falsely negative at NaCl
concentrations of 75 g per liter of urine. Drano (or bleach),
the second adulterant, caused concentration-dependent in-

terference. Positive urines containing amphetamine up to-

0.52 mg/L tested negative at a Drano or bleach concentra-
tion of 12 mL per liter of urine, whereas drug concentrations
up to 1.80 mg/L became negative when the Drano or bleach
was increased to 23 mL/L. The false-negative results caused
by Drano and bleach extended to amphetamine concentra-
tions up to 4.65 mg/L. No effective interferent concentra-
tions were found for the other five adulterants.
Barbiturates: Three adulterants caused false-negative re-
sults at low barbiturate concentrations (Figure 2). Urines

containing barbiturates up to 0.38 mg/L tested negative at
75 g of NaCl per liter. Liquid handsoap and Drano (or

bleach) at 125 mL/L altered all EIA tests for barbiturate
concentrations <1.45 mg/L. None of the adulterants inter-
fered when barbiturate concentrations exceeded 1.45 mg/L.

Benzodiazepines: Visine, handsoap, and Drano (or bleach)
caused false-negative tests for benzodiazepines. Urines con-
taining benzodiazepines up to 0.78 mg/L were falsely nega-
tive with Visine at 107 mL/L (Figure 3). Drano (or bleach) at
125 mL/L interfered when drug concentrations were <3.0
mg/L, and soap at 42 mL/L interfered at drug concentrations
<6.5 mg/L. No effective concentrations of the other adulter-

- ants produced false-negative results.

Cocaine: Drano (or bleach) and NaCl caused concentra-
tion-dependent interference with the cocaine assay (Figure
4). Results for urines containing benzoylecgonine, the pri-
mary metabolite of cocaine, up to 1.18 mg/L were altered by
Drano (or bleach) at 42 mL/L. This interference was extend-
ed to 1.82 mg/L by increasing the Drano (or bleach) concen-
tration to 125 mL/L. No effective concentrations of the other
interferents caused false-negative results.

Drano (125 pL/mL) B

Drano (42 ulL/mL) }

Drano (23 ul/mL) B
Drano (12 ul/ml) B

NaCl (75mg/mL) J

e

T

0 1 2 3 4 5
Amphetamines (ug/mL)

Fig. 1. False-negative amphetamines

Positive urines (n = 40) containing 0.34 to 4.72 mg of amphetamine per liter were
tested with eight adultqrants. Drano (or bleach) and NaCl caused taise-negative
tasts for amphetamines. In Figures 1-6, adulterant concentrations specified on
the ordinate caused faise-negative results for the drug concentrations indicated
by the honzontal bars
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Drano (125 pLimL) ik
Drano (23 uL/mL)
Soap (107 pL/mL);

Soap (23 uumL) Y

NaC! (75mg/mL) 8

0.0 0.2 0.4 0.6 0.8 1.2

Barbilurates (1g/mL)
Fig. 2. Faise-negative barbiturates

Poamveunnes(n—m)wmnmosawzsougolbarbmmespermnmm
were tasted with eight adutterants. NaCl, soap, and Drano (or bleach) causad

1.0

false-negative tes's for barbiturates

Drano (125 ulL/mL)

Soap {42 ul/mlL)

visine (107 uL.mL)

0 2 4 6 8
Benzodiazepines (ug'mt)

Fig. 3. False-negative benzodiazepines
Positive urines (n = 40) containing 0.38 to >650mgofbenzodmzepmespeflnm

were testad with eight adulterants. Visine, Drano (or bleach), and soap caused -

false-negative results

Opiates: Drano (or bleach) and NaCl interfered with the
EIA test for opiates (Figure 5). Urines with opiates up to 2.7
mg/L tested negative in the presence of 125 mL of Drano (or
bleach) per liter. NaCl interfered only for drug concentra-
tions <0.78 mg/L.

Marijuana: The test for THC was most sensitive to
manipulation. Seven of the eight additives caused false-
negative resuits (Figure 6). NaCl (25 g/L), Visine (125 mL/
L), soap (12 mL/L), and Drano or bleach (12 mL/L) interfered
at all drug concentrations investigated (31-122 ug/L). Gold-
en sea! and vinegar exhibited concentration-dependent in-
terference. Lemon juice had no effect on any of the positive
urine specimens regardless of the levels introduced; it did,
however, interfere with the supplemented samples.

Urinalysis

All urines that contained sufficient NaCl to cause false-
negative results had relative densities >1.035, outside the
range for unadulterated urines (Table 1). Urines to which
bleach, Drano, or liquid handsoap were added were alkaline.
Conversely, urines containing vinegar were more acidic
than unadulterated urines. Urines containing sufficient
handsoap to affect the EIA assays adversely exhibited
abnormal turbidity, and urines contaminated with golden-
seal tea were obvious because of their brownish color. The
only additive that gave urinalysis results physiologically
similar to uncontaminated urine was Visine, which was not
detected by routine urinalysis (Table 1).

Discussion

" Four important conclusions are supported by the results
of this investigation.

First, urine specimens can be adulterated to produce
false-negative results. In vitro addition of NaCl, bleach,
Drano, liquid handsoap, Visine, golden-seal tea, or vinegar
can cause false-negative results when added to urines before
testing for illicit drugs.

Second, the concentration of adulterants required to cause
the false-negative results generally depends on the drug
concentration in the urine, and is different for the positive
urine samples than for the drug-free urines supplemented
with parent drugs or metabolites. This suggests that inter-
ference may result from reactions between the adulterants
and the drugs or metabolites. In contrast to the negative
urines supplemented with a single drug or metabolite, the
positive urine specimens probably contain several drug
metabolites, any or all of which might react with the
adulterants. The concentration effect is especially evident
when bleach or Drano is added. However, the interference
might also be explained by oxidation of NADH, which

Drano (125 b/ mL)

Drano (58 ul/mti) |

Drano (42 ul/mlL)

NaCl! (75 mg/mL)

Cocaine (ug/mL)
Fig. 4. False-negative cocaines
Positive urines (n = 40) containing 0.30 to >2.70 mqg of benzoylecgonine, the
primary cocaine metaboiite, per liter were tested with eight adutterants. NaCl and
Drano (or bieach) caused faise-negative tests for cocaine

Drano (125 ul/ml)

Drano (42 ubL/ml)

Drano (23 ul/mLl)

NaCl (50mg/mL)

) Opiates (1:.g.mL)
Fig. 5. Faise-negative opiates ’
Positive urines (n = 40) containing 0.31 to *-2.70 mg of opiates per liter were
tested with eight adutterants. NaCl and Orano (or bleach) caused faise-negatve
results for opiates

Vinegar (125 ul.mL)
Goiden Seal (30mg'mL)
Golden Seai (1S mg/mt)

Drano (12 ul:mL)
Soap (12 uL'mL)
Visine (125 ul mi)
NaCl (50 mg'mL)
NaCl (26 mgmi)

' Y r

0 50 100
Manjuana (ng mL)

150

Fig. 6. False-negative marijuana

Unines (n = 42) containing 31-122 ug of 11-nor-9-carboxy-defta-S-tetrahydrocan-
nabinol, the pnmary marijuana metabolite. per liter were tested with eight
adulterants. All except lermon juice caused false-negative results for marijuana
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Table 1. Urinalysis Resuits

Abnormal
pH Rel. density appearance
Inadulterated urines 5-7 1.005-1.030
(o' .
25-75 g/ 5.5 1.035
Liquid Drano
12-23 mUL 6~7 1.018-1.019
42-125 mUL 8-11 1.020-1.028
Liquid handsoap
12-42 mUL 6~7 1.018-1.021  Cloudy to turbid
107 mUL - 8 " 1.033 Cloudy to turbid
Visine
107-125 mL/L 7 1.016-1.018
Vinegar
125 m/L 4 1.018
Golden seal .
15-30 g/L 6 1.022-1.024 Brown

provides the signal in the assay reaction. When the oxidiz-
ing capacity of the interferent is used up, NADH would
accumulate and the result would be positive.

Third, consistent results are obtained with increasing
concentrations of drugs, suggesting that the metabolites in
the positive specimens had similar reactivity in the assay.

Finally, the adulterants interfere somewhat differently
with the testing for separate drugs. Figures 1-6 show the
minimum concentrations of adulterants causing false-nega-
tive results in authentic specimens with increasing drug
concentrations. Because a continuum of drug concentrations
was not tested, the upper value for a false negative for a
given drug at any level of adulterant could differ somewhat
from those shown. The mechanisms of interference appear
to be related to the uniqueness of each drug’s chemical and

ysical properties. The concentration of interferents caus-

g false-negative results depends on both the specific drug
and its concentration, because other components of the
assay system are held constant. The THC assay, which is
sensitive to seven of the eight adulterants, is the most easily
manipulated to produce false-negative results.

In selecting the adulterants to investigate, we used three
criteria.

First, the dilution must not be the cause of the false-

negative results. Accordingly, the positive urine specimens -

were diluted 1:1 with isotonic saline and re-analyzed to
verify that the diluted specimens remained positive.

Second, the quantities of the interferents that cause false-
negative results must be small enough to be hidden on one’s
person. If illicit drug users intended to adulterate their
urine for the purpose of avoiding detection, they must avoid
detection as they transport the interferent into the collection
room.

Third, the added interferent could not leave an obvious
precipitate or residue in the urine specimen container,
which would make the adulteration obvious. Typically,
about 60 mL of urine is submitted to the drug-testing
laboratory. Based on a 60-mL urine volume, the minimum
amounts of the adulterants required to cause false-negative
results ranged from 0.7 to 7.5 mL for the liquid interferents,
the amount of solid interferents from 0.9 to 4.5 g. However,
the quantities of interferents required to alter drug testing
results depend not only on the specific drug but also on the
drug and metabolite concentrations, so individuals intent on

dulterating their urine specimen would not know how
uch adulterant would be required.
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Determination of the mechanisms by which the adulter-
ants can alter drug-testing results was beyond the scope of
this study. Unfortunately, the specimens giving false-nega-
tive results were not available for GC/MS analysis. Howev-
er, detailed investigation of several possible interference
mechanisms is underway, including GC/MS analysis after
introduction of the adulterants. Several different mecha-
nisms could be involved. For example, the increased ionic
strength due to addition of NaCl could alter protein struc-
tures to affect drug binding or enzyme activities. The high
salt concentration conceivably could cause drugs to precipi-
tate before sampling. The acidic pH caused by vinegar and
the alkaline pH caused by liquid bleach and Drano could
alter binding, reaction rates, or drug solubilities; changes in
pH per se could not account for the interference. Liquid
bleach and Drano probably affect the drug assays by oxida-
tion reactions. Adding liquid bleach or Drano to NADH
oxidizes it, decreasing the absorbance at 340 nm. Soap may
interfere by a combination of pH and ionic strength or may
remove the drug by forming an insoluble complex. Soaps
may also increase drug-binding sites on the antibody, result-
ing in decreased activity in the assay reaction. The optical
properties of the adulterated urine specimens may also
interfere with absorbance measurements. With gul:dSn-_seal.
the active ingredients are claimed to be hydrastine and, to a
lesser extent, berberine. Future studies are planned to
elucidate the mechanisms by which the adulterants inter-
fered so that further measures can be
taken to avoid false-negative results.

We recommend that testing for illicit drugs include as-
sessment of pH, relative density, and urine appearance.
Suspect urine specimens should be rejected and new speci-
mens obtained. Because urine specimens can be successfully
adulterated and not all adulterants can be detected, ob-
served collection is strongly recommended.

Ed. note: See also Arch Pathol Lab Med 1988;112:769.
This letter says that large doses of ascorbic acid do not
interfere with cannabinoid testing.
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nterference of Common Household Chemicals in Immunoassay Methods for Drugs of Abuse

..Ann Warner

| report how some adulterants affect results for drugs of
abuse in urine as measured by Roche RIA, Syva emiT d.a.u.,

and Abbott TDx Fria (fluorescence polarization immunoas-’

say) for the foliowing drugs: amphetamines, barbiturates,
benzodiazepines, cannabinoids, cocaine, opiates, and phen-
cyclidine (PCP). Sodium chioride interfered negatively with
all of these drugs when assayed by emir and caused a slight
decrease in measured benzodiazepine concentration by Fpia.
Drug concentrations were aiso decreased by added H,O,
(emT: benzodiazepine), Joy® detergent (EmIT: cannabinoid,
benzodiazepines, PCP), NaHCO; (emiT: opiate; Fria; PCP),
or NaHCIQ, (emrm, RIA, Fria: amphetamines, opiates, PCP;
EMIT, FPIA; cannabinoid; emiT; benzodiazepines). False-posi-
tive results were caused by H,O, (FPIA: benzodiazepines)
and Joy (RIA, FPia: benzodiazepine, cannabinoid; FPia: barbi-
turate, amphetamine). Sodium bicarbonate causes a suspi-
ciously high pH in the urine, NaHCIO, an apparently low pH
(using pH paper).

A major issue in programs for testing urine for drugs of
abuse is the development of a collection process that will
ensure the integrity of the specimen. In no other type of

laboratory testing does the person being tested have both |
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the opportunity and the incentive to alter the collected
specimen. Because of the opposition to witnessed collection,
other approaches are needed to eliminate specimen switch-
ing or adulteration. -

Procedures for identifying or eliminating specimen tam-
pering at the collection site include requiring removal of all
outer bulky garments and purses, or use of an examining
gown; coloring of the water in the toilet; and collecting the
specimen directly into a cup containing a temperature-
sensitive material, after which the collection-site person
pours the specimen into the transport container.

Use of a collection device such as the Franklin Collector
(Franklin Diagnostics, Inc., 60 Franklin St., Morristown, NJ
07960) not only can assist in identifying specimens that may
not be the subject’s urine (urine kept in a plastic bag taped
to the body will not achieve the normal temperature range
of 96.4-100.4 °F), but also makes it difficult for the subject to
add liquid adulterants, because it takes 1-2 min for the
temperature to equilibrate. Further, the size of the contain-
er, approximately 85 mL, precludes adding solid adulterants
and easily getting them into solution. At the time the
collection person pours the urine into the transport contain-
er, adulterants such as isopropanol or sodium hypochlorite
can be detected by smell, even if they have not already
interfered with the temperature reading. Use of solid adul-
terants may be detected by the presence of residues in the
container. Pre-analytical checks of pH and relative density
will identify samples adulterated with sodium chloride,
sodium hypochlorite, and sodium bicarbonate.
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However, given the desperation and cunning of many
drug users and the potential for improper collection and lack
of adulteration testing, I examined the effect of several
common chemicals on immunoassay methods in case they
escaped detection in pre-analytical examinations. Some of
these chemicals have been recommended for use as potential
adulterants (1).

Materials and Methods

Drug-free normal human urine collected at different
times but from a single individual was used for all testing.
To separate portions of the urine I added a single drug to
give a concentration that would yield a positive result at or
near the cutoff value for the assay, after diluting the sample
with the adulterant. Table 1 lists the drugs studied, their
approximsate final concentrations, and the assay methods
used. I added 1 volume of liquid adulterants to 4 volumes of
drug-containing urine, using an automatic dilutor (Mlcro-
medic Systems, Horsham, PA).

Cannabinoid specimens, so diluted, gave results that
indicated that the drug was being absorbed by the plastic
tubing as the drug-containing urine passed through the
dilutor. Some additional testing of an unadulterated speci-
men containing the same cannabinoid ‘metabolite, divided
into different types of storage containers, including glass
and several types of plastic, verified that drug concentra-
tions were decreased after contact with some of the plastics
used, but not with glass, and that ethanol could partly
reverse the process. Thus, for this study, all the dilutions
were done with glass pipets.

Liquid aduiterants used were ethanol (950 mlL/L), isopro-
panol, ethylene glycol, sodium hypochlorite (52.5 mL/L, as

Table 1. Drugs and Concentrations Tested, and Cutoff
Values for Each ’

Cutoff concen for

positive resuit,
ng/mbL
Drug conen,

Drug added ng/mL* EMIT RIA FPIA
Amphetamine - HCI 530,600 300 1000 300
Benzoylecgonine - 4H,0 570, 500 300 300 300
Morphine sulfate - SH,0O 336,300 300 300 200
Oxazepam 351,250 300 - 200
Phencyclidine - HCI 75, 100 75 25 75
Secobarbital 510,800 300 200 500
9-Carboxy-11-nor-deita-3-THC 38, 38 20 100° 25

*The final concentrations in the samples evaluated by emiT and FPia are in

- the first column, those by RIA are in the second column.

®Control with a concentration of 30 ng/mL included here.

Clorox®), hydrogen peroxide (30 mL/L), and Joy® detergent
(10-fold predilution). Solid adulterants used were sodium
chloride (250 g/L final concentration) and sodium bicarbon-
ate (200 g/L final concentration). Drug-free urine, 1 mL, was
added to samples adulterated with sodium chloride and
sodium bicarbonate, to equalize the drug concentrations in
all samples to be tested. An unadulterated sample was
prepared containing the same concentration of drug as the
adulterated samples. Results for all samples were then

.compared with those for the unadulterated specimen.

The sodium hypochlorite caused vigorous fizzing the first
few minutes after addition; and sodium bicarbonate, at the
concentration tested, gave a saturated solution, with some
residue present. Otherwise, none of the adulterants caused
any changes in the appearance or turbidity of the urine.

I tested each set of specimens by RIA (Roche Diagnostics,
Nutley, NJ), the EMIT d.a.u. enzyme immunoassay (Syva
Co., Palo Alto, CA) in an Hitachi 705 (BMD, Indianapolis,
IN), and fluorescence polarization immunoassay (FP1a) in
the TDx (Abbott Laboratories, N. Chicago, IL). I evaluated
the results of these assays to determine if the adulterated
specimens produced changes in counts per min, absorbance,
or net polarization, respectively, when compared with un-
adulterated specimens containing the same concentration of
drug. A second set of adulterated specimens, containing
either no drug or a drug other than the one being assayed,
was evaluated along with the samples containing-the drug
of interest. Samples were tested in duplicate in the RIA and
singly in the EMIT and FP1A assays.

Results

Drug concentrations that fell within the linear portion of
the assay curves were used so that the effects caused by the-
adulterants could more readily be observed, because I was
mainly interested in relative results for adulterated speci-
mens as compared with unadulterated specimens contain-
ing the same concentration of drug.

The results are summarized in Tables 2, 3, and 4. I
anticipated that solvents such as ethanol, isopropanol, and
ethylene glycol might affect viscosity and thus the accurate
pipetting of samples, but I observed no effects with these
solvents except in the case of the cannabinoid-containing
specimens, and this may have had more to do with an effect
on solubility or adherence of the drug to the containers used.
For unknown reasons, this effect was not observed with the
EMIT assay.

The effect of NaCl in the EMIT assays has been previously
reported (2—4). I also noted that the absorbance changes in
drug-free samples containing NaCl were decreased com-

Table 2. Effect ot Aduiterants on Immunoassay Resuits When Drug Being Tested Is Present?

H,0, NaCl NaHCO, JOye NaHCI0,
EMIT, RIA, FPIA, EMIT, RIA, FPIA, EMIT, RIA, FPIA, emr, RIA, FPIA, EMIT,

Assays A c P A C P A c P A c P A RIA,C rpa, P
Amphetamine — —_ - =13 = - -  +18 - - —  +10 -=31% -—19° -14°
Barbiturate - - - -13® - - +8 +14 - +8 —  +38 - +14 —
Benzodiazepine -6 — +19 -16° — -6 - - - -10° +69 +19 -16° — -
Cocaine —_ - —_ -12° — — —_ — _— — — — -_ —_ —_—
Opiates® —_ - - =26 - — -6 +60 — —_ - —  -40° -100° -57°
Phencyclidine — — - =35 — - - — -14° -10° — — -12° -29® -385°

%% change in absorbance (A), counts/min (C), or polarization units (P) observed for the aduiterated sample, in comparison with that for the unaduiterated
sample. The sign indicates effect on drug concentration. Only changes >5% (emiT, FPia) or >10% (RIA) are shown. ® Change sufficient to cause a false negatnve at
the concentration-of drug tested and the cutoff value used. Resuits reported previously (5).
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Table 3. _Eﬂect of Adulterants on immunoassay Results When Drug Being Tested Is Absent*

H,0, NaCl NaHCO, JOoye NaHCIO,
emr, RIA, fa, ewr, RIA, rFra, a1, RIA, P, emrr, RIA,  rPa, ewm,

Assays A c P A c P A c P A c P A RIA,C FPa, P
Amphetamine -_ —_ _ -13 _ - - +9 —_ -— - +9 —_ —_— —
Barbiturate — — -_— - —_ _ — +16 - -— +43 —_— -— —
Benzodiazepine - —_ +22 -4 - - -_ —_— —_ -9 471 472 -— — +10°
Cocaine —_ —_ -_— =21 -— _ - - —_ — — —_ i —_— —_
Opiates — — - -12 - —_ —_ +9 — - —_ — —_ —_ —
Phencyclidine - - - -13 - — —_— —_— —_— - - —_— -— —_ —

*% change in absorbance (A), counts/min (C), or polarization units (P) observed for the adulterated sample,

in comparison with that for the unadulterated

sample. The sign indicates effect on drug concentration. Only changes >5% (emrT, FPIA) or >10% (RIA) are shown, and only positive changes resulting in a false-
positive result are reported. ® Apparent concentrations were 117-176 (cutoff vaue, 200 ng/mL).

Table 4. Effect of Adulteration on the Cannabinoid Assay

Cannabinoid present

Cannabinoid absent

emT, A RIA, C FPIA, P EMIT, A RIA, C FPIA, P
Adufterant % Change’

Ethano! —_ +38 +29 - —_ -
Isopropanol -_— +45 +31 -_— —_ -—
Ethyiene glycol - +14 +19 - - -
NaHCIO, -25° —_— —14°% - -_ -
H.0, —_ +34 +14 —_ - —_—
Joy® -34° +70 +38 -23 +61¢ +14°¢
NaCl -20° — - -20 —_ —_
NaHCO, — +38 - - +17¢9 —

*Reported as in Tables 2 and 3. ® Sufficient change for specimen to be less than the cutoff (falsely negative). ° Sufficient change for sample to be greater than the
cutoft (falsely positive). C was decreased, indicating increased concentration; however, result was strongly negative.

pared with normal drug-free urine, adding evidence that the
effect of NaCl is on the EMIT assay reagents. Sodium chloride
did not affect RIA, and only a slight effect was noted with
one of the FP1A assays.

I expected that pH extremes would have a negative effect,
and strongly basic specimens (NaHCO;) actually yielded
increased values for some of the RIA assays, with the same
effect for drug-free specimens, indicating that pH per se is
affecting assay reagents. Sodium bicarbonate depressed
apparent concentrations for one EMIT and one FP1A assay.

Handsoap reportedly is an effective adulterant for the
EMIT benzodiazepine, barbiturate, and cannabinoid assays
(4). Using the liquid detergent, Joy, I found these same three
assays were affected; however, barbiturates demonstrated
increased rather than decreased concentrations. The effect
of Joy on the EMIT assays was found in both drug-free and
drug-containing specimens. The most interesting effect of
Joy, however, is that it causes false-positive results for three
of the Fp1a and one of the RIA assays, along with increased
concentrations for drug-contammg specimens for these
same assays.

The effect of NaHCIO, on all three immunoassays for
several of the drugs, coupled with the fact that drug-free
specimens were not affected, suggests that NaHCIO,, a
strong oxidizing agent, may react with the drugs or anti-
body and interfere with the antibody reaction. Harder to
explain are the effects on the FPIA benzodiazepine and RIA
barbiturate assays, and the fact that the EmiT and FPIA
cannabinoid assays give decreased concentrations but the
RIA does not. The finding of benzodiazepine (by Fp1A) in the
drug-free specimen is coupled with a slight decrease in
concentration of the drug-containing sample. These may be
off-setting effects, with actual drug reacting with NaHCIO,
to give a decreased value coupled to a positive effect on the

assay as a whole. The increased apparent concentrations
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observed for the barbiturate and cannabinoid RIA may be
due to pH, because these assays also gave increased results
in the presence of (basic) NaHCO;.

Hydrogen peroxide, on the other hand, is acidic, and may
be exerting a pH effect upon the FP1A benzodiazepine assay,
because increased apparent concentrations were observed in
both drug-containing and drug-free specimens. The diluent-
well solution was bright yellow in the presence of peroxide.
The RIA and FpiA for cannabinoids gave enhanced results
for the drug-containing specimens with no effect observed in -
the drug-free samples.

Although the cannabinoid assay seems particularly sensi-
tive to adulterants, with at least one type of immunoassay
affected by every one of the adulterants tested, overall only
four of the 15 effects observed resulted in decreased concen-
trations, and therefore successful adulteration with these
chemicals to achieve a negative result will be difficult. The
RIA was affected by six of the eight adulterants, all of the
effects being in a positive direction. The only false-positive
results was the Joy (RIA, Fp1a). If a specimen containing Joy
is confirmed by use of the Toxi-Lab TLC system (Marion
Scientific, St. Louis, MO), the extraction will be very messy
even when the three-extraction clean-up procedure is used.
A weak but definite positive, compared with the unadulter-
ated specimen, was observed for a drug-containing speci-
men.

Evidently adulteration is a two-edged sword, with the
possibility of producing a false negative outweighed, in
many cases, by the specter of false positives.

Discussion

At least some of the advice being given to drug users on
how to adulterate urine samples successfully will not be
totally effective if immunoassay is used for screening—with
some notable exceptions.
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The most effective of the adulterants I tested is sodium
chioride, which will be a concern only for laboratories that
use the EMIT technology. This and other studies indicate
that the minimum amount of sodium chloride that must be
added to produce a negative result varies with different
assays, but it is substantial. The effective amounts used in
this study would be difficult to store (e.g., under fingernails)
and require time and stirring for solution to-be complete.
Others have reported that amounts from 50 to 75 g/L are
effective in producing false negatives, depending upon the
assay and drug concentration used (3-5). I found that 50 g/L
was insufficient to affect the EMIT cannabinoid assay. Suffi-
cient sodium chloride to produce falsely negative results will
result in a residue (which can be noted by the collection-site
person), a high relative-density reading, and a delta absor-
bance value less than the negative calibrator.

Other adulterants that might be problematic include
NaHCIlO,, which should be readily recognized by its smell
(even one adulterated sample in a group is easily detected)
and its reaction with pH paper. Although NaHCIO, is basic
and a urine treated with it will give a pH reading of ~10
with a pH meter, if pH paper is used, a bright-red (but
rapidly fading) color indicative of an acid pH of ~1 is
produced.

Other false negatives of concern are those caused by
dilute Joy and NaHCOj3. Sodium bicarbonate in the concen-
tration tested will not go completely into solution and will
result in a pH of 8-9, which should be considered abnormal
by the laboratory and should result in a request for a fresh
sample. Joy did not cause any changes in appearance, pH, or
relative density, but can be detected by vigorously shaking a
small amount of the urine. More copious, longer-lasting
bubbles are formed compared with normal urine, and when
held to the light they refract it to give the typical rainbow
appearance of soap bubbles. .

A major drawback, for the subject, to the use of Joy or
NaHCO; is the fact that these compounds also cause false-
positive results in several assays, hardly the result desired
by the subject adding adulterants to ensure a negative

result.

CLIN. CHEM. 35/4, 651-654 (1989)

Of the two assays currently of most interest, cocaine and
cannabinoids, the cocaine assay was found to be a robust
one, with only NaCl producing a decreased result with the
EMIT assay. The cannabinoid assay appears to be very
sensitive to adulterants, yielding both decreased and in-
creased results, depending upon the adulterant and immu-
noassay method used; however, most of these effects were in
the positive rather than the negative direction.

These results indicate that specimen adulteration is com-
plicated for the subject by the fact that some adulterants
shown to cause falsely lowered results can be readily
detected by either trained collection-site personnel or by
simple laboratory procedures such as temperature, pH,
relative density, residue checks, and shake and sniff tests. In
addition, the undesired result of an enhanced or false
positive, produced by a number of potential adulterants,
makes their use less attractive as a mechanism for produc-
ing a false-negative result. The laboratory needs to assess,
based upon the methods used for screening, what pre-
analytical tests for detection of adulterants are necessary.
This study was designed to serve as a starting point in
making such decisions. '

1 gratefully acknowledge the gift of reagents by Roche Diagnostic
Systems, and thank Damien Brandeis, George Wadih, Tom Mer-
tens, and Lori Hindenlang for their technical assistance.
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Serum Creatine Kinase Isoenzyme BB Is a Poor Index to the Size of Various Brain Lesions
Joyce G. Schwartz,' Carlos Bazan, IlI,? Carole L. Gage,® Thomas J. Prihoda,’ and Sherri L Gillham'

We divided patients with brain lesions into three groups: (a)
patients with primary or metastatic brain cancer, (b) brain
infarctions, and (¢) brain contusion(s). We analyzed each
patient's sera for creatine kinase isoenzyme BB (CK-BB),
using a monoclonal antibody kit (Impres-BB; International
immunoassay Laboratories). Computerized axial tomogra-
phy (CAT) scans were performed on each patient. The size

! Departments of Pathology and 2 Radiology, University of Texas
Health Science Center at San Antonio, 7703 Floyd Curl Drive, San
Antonio, TX 78284-7750.

3 Medical Center Hospital, San Antonio, TX 78284.

Received December 13, 1988; accepted January 19, 1989.

of the various lesions was measured from the CAT scan and
recorded in milliliters. Total CK, CK-BB, and their ratios were
compared with the volume of damaged brain tissue. We
found no correlation between any of the variables and the
various brain lesions. We attribute this lack of correlation to
an intact blood-brain barrier, the rapid elimination or inactiva-
tion of CK-BB, or some combination of these factors.

Biochemical diagnosis of brain injury has traditionally
been confined to analysis of cerebrospinal fluid. No specific
blood test has been available, and there has been uncertain-
ty whether such a test could be devised because of the blood—

brain barrier.
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curve fitting methods. However, proce-
dure d and the procedures of Jones 2)
and Loo and Brien (4) resulted in peaks
eluting with vitamin D that were more
than twice the size of the peaks in

ures g to ¢. Moreover, the thin-

yer chromatograms show that lipid
reuoval is improved by increasing the
aumber or volume of successive wash-

.

The liquidchromatographic results
show a similar picture. Specifically,
fewer lipids are él&ﬁ w&enmgendlc
pressure is sppli when the sol-
vent simply drips through the ar-
tridge. With the drip procedure, back-
‘ward difusion may be occurring with.

“in the cartridge, whereas the use of

injected washes under pressure over-
comes these effects by allowing a more
rapid transport of solvent through the
elumn.

C18 cartridges have been used in
this role by several other workers (6-
8. Turnbull et al. (7 used one wash
with 3 wml of methanol/water (773 by
vol), and both Kohl and Schaefer (8)
and Kao and Hesser (6) used one wash

" with 10 mL of methanol/water (7/3 by

wol). Our experiments support the &f-
fectiveness of the latter procedure.
Jones (2) based his extraction on an

" earlier reported method that extracted

all the lipids. The further filtration
steps clarifed the sample efficiently,
but did oot separate or decrease the

lipids: consequently, his extraction

must be considered unsatisfactory. The
procedure of Loo and Brien (4) was
much quicker, but again it yielded an
unsatisfactory, lipid-rich extract.

We conclude that: A single extruc-
tion, as used by Traba et al. (3), leaves
substantial amounts of lipid on the
eartridge. Both the Jones 2) and Loo
and Brien (4) extracts are lipid rich.
The cartridge-washing system de-
acribed by Kohl and Schaefer (8) is

satizfactory, as is that of Traba et al. - )

3) when two additional washes are
performed. A decrease in lipids may be
demonstrated by the peak area or by

the presence of lipids in the cartridge

wash.

References

L. Jongen MM, Ginke] FCV, van der Bijgh
WJF, et al. An 1nternational comparison d
vitamin D metabolite messurementa. Clin
Chem 30, 399403 (1984).
2. Jones G. Amydviunﬁnlb,lpdbg
and 25-hydroxyvitamins D, and D, in hu-
man plasa by liqud chromatography.
Clin Chem 24, 287-298 (1978).
l.‘hthnMLBcbeM.dchPied;lC.
Marin A. 24 25-dihydroxyvitarmun D; in se-
rum. Sample punfication with Sep-Pak Ci8
arundge. Clin CAem 29, 1806-1807 (1983).
& Loo JCK, Brien R Analyus of 25-hy-
droryvitamin D, in plasrma by liquid chro-
phy. Res Commun Chem Pathal
Pharmacal {1, 139-148 (1983).

S. Sanwro M, Magalhaes JF, Hackman
ERM. Simultaneous determunation of vita.
mins A and D in dosage form by liqud
chromatography. J Assaxe Of Anal Chem
685, 619-623 (1982).

6. Kao PC, Heaser DW. Simultaneous de-
termination of 25-hydroxy- and 1.25-dihy-
droxyvitamin D from a single sample. Clin
Chem 30, 5651 (1984).

7. Turnbull H, Trafford DJH. Makin HLJ.

A repid and simple method for the measure-
mant of plasma 25-hydroxyvitamin D, and
D; using Sep-Pak C18 artrnidges. Clin
CAim Acts 120, 65-76 (1982).

8. Kohl EA, Schaefer PC. Improved liquid

chromatography assay of serum 28.
hydroxycholecalciferol & 25-hydroxy.
ergocalciferol after reverse phase Sep-Pak
C18 cartridge preparation. J Liq CAroma-
togr 4, 2023-2037 (1981).

A. D. Clarke
C.S. Rowbury
Dept. of Biol. Sci.
John Dalton Faculty
Manchester Polytechnic

Manchester M1 8GD, UK.

e Tests for Drugs of Abuse:
interference by Liquid Scep -
Preparations

To the Editor:

The zMrr (Syva, Palo Alte, CA
84304) enryme immuncassay tech-
nique is widely used in screening for
drugs of abuse in urine. Addicts resort
to any stratagem to avoid positive re-
sults: substitution, dilution, addition of
extranecus compounds to the urine.
When several drugs are regularly
screened for, negative results for all
may sometimes arouse suspicion: whea
their urine is to be sampled, some
addicts attempt any new trick to cause
it to test negative. The analysis usual-
ly is directed to detection of a single
drug; e.g., in this country, screening for
opistes is only a recommended proce-
dure for those addicts who are on a

_treatment program. Noo-experienced

personnel may perform drug determi-
nations in a physician’s ofice, and toxi-

"cological laboratories commonly are

asked to assay urine but are given no
insight into the sampling precautions.
Interference by NaCl with £xaT tests
for drugs of abuse has been described
). Liquid soape such as those found in
restrooms or used for dish washing and
bathing can also interfere. They dis-
solve quickly, leaving the appearance
of the urine specimen unchanged. We
report some laboratory experiments to
investigate this interference.

Urine samples supplemented with
drugs were tested with four different.
purpose commercial liquid-scap prepa-
rations. All £xaT determinations were
done with the semi-automatic Gilford
Stasar System 101.

Typical results are summarized in
Table 1 for one liquid soap. A positive
AE value corresponds o a positive
urine. We confirmed these observa.
tions, using authentic positive urine
samples containing the excreted ,

The effect occurs when less than |
ml of liquid soap is present per decili.
ter of urine, and it affects all raar-
DAU tests in which the labeled en.
zywe is lysozyme and the enzryme sub-
strate is the M. lateus bacterial

nsion. It occurs at 3 ml/dL with
all x-St single testa in which the
labeled enzyme is malate dehydrogen.
sse or glucose-6-phosohate dehydro-
genase and the substrates are, respec-
tively, malate and glucose 6-phosphate
in the presence of NAD".

The sodium concentrations of the
liquid scaps we tested, determined by

- flame photometry, are in the range of 2

to 3 mmol for every 1 ml/dL, 10-fold
less than the concentration indicated
in ref. /, in which the effect is attribut-
ad o NaCl and its role in modifying
the ionic strength. Normal drug-free
urine contains 90 mmol/L. -

~ Unless the ionic strength is mea-
sured, there is no evidence that there is
interference by scap with the noT
tasts. The neutralizing effect of NaCl is
drug-concentration dependent. At 3
mol of NaCl per liter a positive urine
can remain positive. Comparstively
the effect of liquid soaps is greater for
nar-DAU.

pH is an important factor in any
enzymic reaction, but the measured pH
of the urines remain unchanged, before
the o buffer is added, throughout
the indicated (Table 1) soap concentrs-
tions.

The bemagglutination inhibition
test for opiates ("Agglutex”; Roche Di-
agnostics, Nutley, 07110 NJ) does not
show negative results until the concen-
tration of liquid soap exceeds 10

Table 1. interference of L.Iquid Soap
and NaCl with Methadone enr-DAU

Tests
Uquid scap,
mial . NaCL mol AE
Negatve
0 -18
Positve, 0.5 ug/mL*®
0 +42
0.1 +40
05 -7
Positve. 2 ug/mi
0 ) +79
15 -88
058 -8
, 0.1 *?
Positve, 2 ugmiL
0 +1068
1 +83
3 -+10
-4 -2

*Methacone HCI ecded.
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eol/dl. Radioimmunoassays (Roche
Diagnostics) of positive urines to which
liquid scaps were added up to 15
ml/dl. remsined positive; pegative
urines remained negative.

Those involved in urine collection
and laboratory personnel should be
gware of this kind of interference; 0.5
ml of liquid soaps per deciliter is just
two drops in the typical urine sample!

i

L Kim HJ, Cerceo E. Interferences by
NeCl with the 2ot method of analyxis for

druge of abuse. Clin Chem 22, 1535-1938

T. Vu Due

Route de la Clochatze
CH-1052 Le Mont-sur-Lausanne
Swizeriand .

| Stabllity of Norepinephrine in Biood

To the Editor: .

Measurement of plasma catechol-
amines has become more important
becsuse increasingly it is used as an
index to overall activity of the sympa-
thetic nervous system (J). However,
the assay tachniques can be tadious
and eapricious and the concentrations
being measured in plasma are ex-
tremely small.

Zuspan (2) reports that the condi- -

tions under which blood is taken and
the validity of the control groups used
sre important considerations in inter-
preting plasma norepinephrine concen-
trations. However, Rubin et al. (3),
using radicenrymatic techniques, go
further, saying that norepinephrins is
unstable in plasma and is easily de-
graded in whole blood at room tem-
perature. They also indicate that spe-
cal procedures such as transferring
the blood to chilled tubes and immedi-
ate centrifugation at 4 *C are neces-
ary. Carruthers et al. (4), who used
flucrometry, found that plarma cate-
cholamines were either rapidly degrad-
od or taken up by erythrocytes, or both,
20 that even alight delays in separating
the plasma become important.

By contrast, Pettersson et al. (5)
found that eatecholamines in plasma,
as measured by a radicenrymatic
method, were markedly stable in ei-
ther plasma or ahole biood They
found that storage of whole blood for
several hours at room temperature did

not result in any losses of plasma cate-

cholamines, but that these were swiftly
degraded when swored in buffer solu-

tions in the absence of thiols. More
over, human e possess an
sctive transport system for both nor-
epinephrine and epinephrine uptake

'(8). However, the efficiency of the

transport system depends critically on

_the surrounding temperature, and it is
only induced at temperatures that sub-

:gnﬁ;ﬂy exceed room temperature

These differing reports (3, 5, 6), to-
gether with the problems amsociated
with collecting blood specimens from

hospital wards, prompted us to check’
tl}o spparent stability of norepineph- -

rine in plasma and whole blood. We

" found that whole blood could be left

standing st room temperature for as
long as 5§ h or more before removing
the plasma for extraction without de-
tactable loss of norepinephrinae. Details
of the experiment were as follows.

We oliectad 40 ml of whole blood

from six normal. recumbent subjects -

into heparinized tubes at room tem-
perature. Ten milliliters of the speci-
men was centrifuged and two 2-mlL

" samples of plasma were extracted

without delay. Three 10-mL samples of
the blood specimens were left standing
at room temperature for 1, 2, and § h,
respectively, before we separated the
lazma (two 2-mL samples each time)
extraction. For the assay we used a
modification of & “high-performance”
liquidchromatographic assay with
electrochemical detection (7). The ex-
tractions with alumina were carried
out by wtom?n!rvadm (N, ex-
cept that we fo antioxidants and
special arrangements for blood collec:
tion and processing such as chilled
tubes and refrigerated centrifuges

were not required. Uging a two-way
analysis of variance, we saw no signifi-

" eant difference, within experimental

error, between the plasma norepineph-
rine concentrations messured at each
time for a given subject (zero-time val-
ues ranged from 96.5 to 208.0 ng/L for
the gix subjects).

“with the results of Pettersson et al. (5)

and Danon and Sapira (6), but are
clearly at variance with those of other
workers (3, 4). Our findings and those
of others (5, 6), who used radicenzyma-
tic methods, suggest that catechol-
amines are stable in plasma and whole
blood. Results obtained by the older,
less sensitive and specific methods of
fuorometry, together with the well.
known observation that catechol.
amines are unstable when stored in
buffers, may account for the belief that
catecholamines are unstable and are
easily degraded in whole blood and
plasma at room temperature (3). Table
1 summarizes the differing reporta o

- Although precautions regarding
sampling and processing of blood speci-
mens used for plasma catecholamine
determinations should not be neglect-
od, we believe that, when one may
chack the stability of catecholamines
by using a routine method, some of the
time-consuming and costly steps for
collection and processing of blood sam-
ples can be eliminated. :

The study was supported by s grunt from
the Medical Ressarch Advisory Commities
of The Australian Associsted Brewers.
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Table 1. Methods of Collection, Processing, and Analysis for
Norepinephrine (NE) Compared

u&mm
HPLC-ECD

fAst. no.
Here

Collection end procsesing
At room temperature

Authors’ commerrts on NE -
stabilty
Stable in whole blood
and plasma for S h or
more at roam lemyo.

K ‘Radicenrymatic At room temperature - Stable in whoie dicod
_ and plasma for 22 h
, : ©Of MOre &l room temp.
3 Radioenzymatic Ice-chilled tubes; Unstabie, easily

centrfugation at 4 °C:
prompt procassing and

degraded in whole
biood at room temp.

storage

4 Fluorometnic Antoxidants added Very unstable. easily
centrifugation and degraded in whole
prompt sepn. of plasma bicod at room temp.
from whoie biood,
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Specific Conductivity of Urine and Sensitivity of Enzyme
Immunoassay Methods of Analysis for Drugs of Abuse

-

»

Ole Andersen and Peter Bonne Eriksen

We studied the sensitivity of the em® assays of amphet-
imine. benzodiazepines (diazepam), methadone, oplates
'morphine), and propoxyphene at different specific con-
dctivities in urine. The specitic conductivity was varied
% adding NaCl. For a sensitivity of 0.5 mg of drug per liter,
he urine must have a specific conductivity of less than

1bout 35 mS/cm in all these assays except that for ben-

todiazepine, for which it must be less than about 20
nS/em.

- —
* In gur laboratory we screen urine from addicts by means of
the Enzyme Multiplied Assay Technique (EMIT®; Syva, Palo
\lto, Calif. 94394) drug-abuse urine assays and finally identify
the drugs in samples that are positive by thin-layer chroma-

Depeartment of Clinical Chemistry, Centralsygehuset i Naestved,
{700 Naestved, Denmark.
_Received Dec. 21, 1976; accepted Jan. 27;1977.

e
*
-8

tographic methods. Addition of NaCl to urine decreases the
sensitivity in the EMIT assays (]), probahly because of anin-
crease in ionic strength. To avoid falsely negative resuits in
the EMIT assays, we studied the relation between specific
conductivity of the urine and detection limits for the {ollowing
drugs: amphetamine, benzodiazepines (diazepam), metha-
done, opiates (morphine), and propoxyphene.

Materials and Methods
Apparatus

We measured the specific conductivity at 25 °C on a con-
ductivity meter (Type CDM, with a CDC 304 electrode; Ra-
diometer, Copenhagen). The EMIT drug-abuse urine assays
were done according to the procedure by Schneider et al. (2)
with a Gilford-300 spectrometer equipped with a Model 3017
thermocuvette thermostated at 37 °C. The change in ab-
sorbance during the first minute was measured with a recorder
connected to the spectrometer. w

CLINICAL CHEMISTRY, Vol. 23, No. 4, 1877 751
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Fig. 1 a-e. Decrease in absorbance (in
milliabsorbance units) at ditferent drug
concentrations (mg/liter of urine), and
specific conductivity (mS/em), as func-
tions of added amounts of NaCl (g/liter of
urine)

The dashed lines are drawn at the points that cors
rO3pONds 10 absorbance decrease of urine con-

wining no sdditional NaCl and a ¢rug concentration
of 0.5 mg/liter

Reagents

The urine specimens were collected from laboratory per-

sonnel and blood donors.

Drugs were added to a pooled sample of drug-free urine to
give the following concentrations: 0, 0.5, 2.0, 5.0, and 10.0 mg
per liter of urine. To each of these was added NaCl st the
following concentrations: 0, 5, 25, 50, or 100 g/liter of urine;
thus there were 25 different samples for each drug. Stock so-
jutions of amphetamine, benzodiazepine (diazepam), meth-.
adone, opiates (morphine), and propoxyphene were 5.0 g/liter

of methanol.

All reagents for the EMIT assays were those commercially

available from Syva.
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%. 2 a~e. Distribution of specific conductivities for urines
‘om normal subjects, and minimal detectable concen-
ntion of drug (mg/liter) as a function of specitic con-
ictivity (mS/cm)

Results

Single :ieterminations of the 5 X 5 X § experiment (five
drugs, five drug concentrations, and five NaCl concentrations)
were performed in one run, starting with the first drug at the
lowest NaCl concentration, five determinations with in.
creasing drug concentration, then at the next NaCl concen.-
tration, and so on, ending with the last drug. The resulits are
presented graphically in Figure 1 a~e. The same urine pool
from five normal persons was used for 8il five drugs. In the
same figure is shown the specific conductivity vs. the added
amount of NaCl. The dashed lines are drawn at the points that
corresponds to absorbance decrease of urine containing no
additional NaCl and a drug concentration of 0.5 mg/liter. We
use this urine as our reference. If the absorbance change of the
sample was smaller than that of the reference, the sample was
considered negative. Where the dashed line in Figure 1 in.
tercepts the curves corresponding to higher drug concentra.
tions, we have read the NaCl amount on the abscissa and then
converted this value into a specific conductivity from the
Figure. In this way Figure 2 a—e was constructed. Points below
the curves represent samples that will be considered negative,
points above the curves represent positive samples in the EMIT
assays. Furthermore, the conductivity distribution of urines
from 28 women and 43 men is shown in Figure 2 a-e. The
readings have been summarized in classes with a width of 4
mS/cm, starting with the class 0—4 mS/cm. The readings were
to the first decimal place.

Discussion

We assume that the decreased sensitivity of the EMIT assavs
is a result of inactivation of the lysing enzyme because of the
incrensing ionic strength, and not g specific NaCl eifect. In our
experiment we varied the specific conductivity with NaCl, but
common inorganic salts have similar specific conductivities
(3). We chose NaCl because it is the predominant salt in urine,
and is easily available for one attempting to escape the de-
tection of drugs of ahuse. From our results we conclude that
the sensitivity of the EMIT assays strongly depends on the
specific conductivity in urine. In our laboratory we want to
maintain a sensitivity of about 0.5 mg of drug/liter of urine.
Figure 2 a-e shows that by the EMIT technique we can obtain
this sensitivity in urines with specific conductivities of less
than about 35 mS/cm in assays of amphetamine, methadone,
opiates, and propoxyphene, and about 20 mS/cm in the ben-
zudiazepine assay. The specific conductivity in urine from
normal subjects is such that the sensitivity of the EMIT assays
will be adequate in most cases, but if the specific conductivity
exceeds these values we directly analyze the urine sample by
a thin-layer chromatographic method (4), which is not af-
fected by high ionic strength.
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Comparison of the EMIT (Enzyme Multiplied Immunoassay

E. P. J. van der Slooten and H. J. van der Helm

We examined 124 urine samples with the EMIT opiate.
assay kit and with a gas-chromatographic-mass-spec-
trometric determination (1) for morphine and codeine. With
a aut-off value between positive and negative resutts at 0.5
mg (morphine equivalents) per liter for both methods, the
EMIT assay gave 4.0% false positives and 5.6% false

" negatives when compared with |. Lowering of the cut-oft

value for 1 to 0.1 mg/liter resulted in a decrease of false-
positives to 1.6% and an increase of false-negatives to

- 6.4%, seemingly satisfactory for screening purposes.

Addltional Keyphrases: double-beam spectrophotoreters in
EMIT technique ¢ inter-method comparison e abused
drugs o “kit” methods

Because of its high sensitivity and relative ease, the EMIT
drug-abuse urine assay is widely used. However, the method
has inherent disadvantages because of possible interferences

of other drugs and urine constituents (e.g., enzyme inhibitors,

salts, H*, or OH"~ ions). These difficulties have been recog-
pized and led to comparisons of the EMIT assay with other
methods, such as radicimmunoassay (1-3), hemagglutination
inhibition (2), fluorometry (2), and thin-layer chromatogra-
phy (1-3). ,

All these methods also have their limitations with respect
to specificity or sensitivity. For this reason it is desirable to
compare results by the EMIT assay with those from a sensitive
and specific method. We therefore decided to compare the
EMIT assay for morphine with a gas-chromatographic-
mass-spectrometric (GC-MS) determination, because this
technique combines high sensitivity and specificity (4, 5).

Materials and Methods

The GC-MS combination was a model JMS-07 S instru-
ment (JEOL Ltd., Tokyo, Japan) with multiple ion detection
capabilities. The conditions were: 1 m X 3 mm (i.d.) glass
column filled with 3% OV 17 on Chromosorb W-HP, 80-100
mesh; injection temperature, 260 °C; column oven tempera-
ture, 230 °C; temperature of connection to mass spectrometer,
260 °C; helium flow, 40 ml/min; electron impact energy, 30 eV.

As the recommended automatic instrumentation for the
EMIT opiate assay was not available to us, measurements
were made on a Shimadzu UV-200 double-beam recording
spectrophotometer with thermostated cuvette holder (Shi.
madzu Seisakusha Ltd., Tokye, Japan).

EMIT opiate kits were obtained from Syva Corp., Palo Alto,
Calif. 94304.

Department of Psychistry, Academic Hospital Wilhelmina Gas-
thuis, Eerste Helmersstraat 104, University of Amsterdam, Amster-
dam, The Netherlandas.

Received Jan. 19, 1976; accepted April 28, 1976,

‘Technique) Opiate Assay and a Gas-Chromatographic-Mass-
Spectrometric Determination of Morphine and Codeine in Urine

Urines were obtained from outpatients -tundihg a center
for treatment of drug addicts (111 samples) and from inpa-

_tients of a general hospital (13 samples). The latter group of

patients were receiving various medications, but no opiates.

EMIT Assay

Urine samples were, when necessary, centrifuged and the
pH adjusted to 5.5-8.0.

The EMIT assay was slightly modified as follows. The
bacterial suspension, prepared according to the EMIT pro-
cedure, was diluted by addition of 75 ml of EMIT buffer so-
lution to 20 m} of suspension. Into a semi-micro cuvette (op-
tical pathlength of 1.00 cm and 1.5 ml volume) were pipetted
0.95 ml of the diluted bacteria suspension, 0.10 ml of sample,
and 0.05 m! of reagent A (antibody solution). After equili-
bration at 37 °C for § min, 50 ul of reagent B (enzyme solution)
was added and the decrease in absorbance at 436 nm during
the interval 10 to 50 s after this addition was measured from
the recorder trace. The reference cell contained a similar cu-
vette filled with water.

The concentration of morphine equivalents was read from
a calibration curve, prepared with EMIT standards in the
same way. Urine samples giving a reading of more than 50
mg/liter were diluted with EMIT buffer and redetermined.
On samples giving a reading of more than 0.5 mg/liter a blank
lysozyme determination was performed, and if necessary the
original reading was corrected accordingly. The within-run
precision (CV) of the EMIT assay was 7% (n=38), the day-
to-day precision 21% (n=29), determined in the range 0.5 to
50 mg/liter.

GC-MS Assay

The samples were hydrolyzed by adding to 15 ml of urine
1.5 ml of hydrochloric acid (8 mol/liter) and autoclaving for
30 min. The extraction and clean-up procedure were as de-
scribed before (6). The dry residue was dissolved in 300 ul of
methanol containing 3 mg of akineton (1-piperidino:1-phe-
nyl-bicycloheptenyl-propanol-1) per milliliter as internal
standard. Of this solution, 3 ul was injected into the GC-MS
combination. The ions at m/e 294, 299, and 285 were moni-

" tored for akineton, codeine, and morphine, respectively. From

the peak heights of these ions and calibration curves we cal-
culated the concentration of codeine and morphine in the
sample.

Akineton was chosen as internal standard because its re-
tention time (.74) relative to morphine (1.00) and codeine
(1.14) made it well suited for the production of a chromato-
gram containing three nicely discrete peaks, and because its
mass spectrum contained an abundant fragment ion at m/e
294, well within range of the abundant molecular ions m/e 285
and m/e 299 from the spectrum of morphine and codeine,
respectively.
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We first checked the specificity of the method by injecting
13 blank samples; we saw no increase in the monitored ions.
Next, 15 positive samples were re-injected, and the m/e ions
244, 229, and 215 (for akineton, codeine, and morphine) were
maonitcred. The concentration of morphine and codeine, cal-
av~ted from the peak beights of these fragments, agreed with
t  ssults of the first determination within the limits that
e " be expected from the variance of the method. Because
th. _MIT opiate assay measures both morphine and codeine,
but with different sensitivity, results of the GC-MS codeine
determinations were converted into morphine equivalents by
using the data supplied by Syva Corp. The within-run preci-
gion (CV) of the GC-MS assay was 5% (n = 25), the day-to-day
perecision 7% (n = 21).

Resuits and Discussion

Figure 1 summarizes our results. Notwithstanding the fact’
that the precision of each metbod is reasonable, the correlation
between them is poor—not unexpectedly, since several factors
influerce the accuracy of the results, such as: _

o conjugeted morphine and codeine are determined com-
pletely after hydrolysis by the GC-MS method; the EMIT
method is Jess sensitive for these conjugated forms than for
the free substances;

o the EMIT method has no absolute specificity, 3o cross-

reactions with other substances present in urine may be pos.
sible;
o the antigen-antibody coupling or the lysozyme activity

~ may be influenced by substances present in urine;

o preparation of samples for the GC-MS determination
causes a loas of morphine and codeine; for morphine this loss
is 6-15% (15 recovery determinations), for codeine 4-12% (15
recovery determinations); and A

« dilution of urine samples when EMIT readings exceed
50 mg/liter may introduce some error (e.g., by changing the
electrolyte content or the concentration of other substances
in the sample). '

For practical purposes only the results in terms of posi-
tive-negative are of interest. If a cut-off level of 0.5 mg/liter,
a3 recommended for EMIT, is selected for both methods, and
the results of the GC-MS method are accepted as true, area
A of Figure | contains the falsely positive EMIT readings and

"area D the falsely negative. Expressed as percentage of the
 total number of determinations this amounts to 4.0% false-

positives and 5.6% false-negatives.

It is not practical to select a much lower cut-off value for
EMIT, because the difference in absorbance between nega-
tives and low positives then becomes very small. For the

'GC-MS method it is possible, and also desirable, to select a

lower value, because the presence of even a very small amount
of morphine gives a positive result. With an arbitrarily chosen
cut-off level of 0.1 mg/liter the falsely positive results decrease

“to 1.6%, the falsely negative increase to 6.4%.

Because in many practical situations a falsely positive result.
has more consequences than a {alsely negative, and especially
makes confirmation by another method necessary, one will
generally try to limit the number of false-positives, even at the
cost of an increased number of false-negatives. Thus, one may
conclude from the results of the examined series that the
EMIT method can be useful for the surveillance of drug abuse.

We thank Miss C. J. M. Leupers for her interest and excellent
technical assistance.
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ABSTRACT

An investigation was conducted to determine the specificity of the
EMIT DAU method of drugs of abuse analysis. Drug-free urine,

from healthy volunteers, was individually spiked at 1000, 100, 10,

and 1 ug/mL concentrations with each of 162 different drug sub-
stances. These spiked samples were analyzed with the EMIT DAU
assay for amphetamines, barbiturates, benzodiazepine metabolites,
cocaine metabolites, methadone, opiates, and propoxyphene. Although
several of the test methods yielded positive results at a concentration
of 1000 pg/mL, many drugs will probably not reach that concentration
in the urine. The number of drugs giving a false positive at a concen-
tration of 100 ug/mL was very low. The assay for cocaine metabolites
gave no false positive results at any of the concentrations studied
while the assay for methadone gave the largest number of false posi-
tive results. When interpreting the results of this investigation, one
must consider that in many cases drug metabolites will exist in the
urine, salt forms of the drugs studied were used, and ionic strength
and pH effects can interfere with the lysozyme enzyme system used
in the EMIT DAU assays. In summary, the proper utilization of
specificity information may assist the analyst in explaining unusual
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values obtained in the laboratory, particularly when the subject is
concurrently using prescription or nonprescription medication.

INTRODUCTION

The EMIT DAU drug abuse urine assays have been proven to be of
value as rapid, semiquantitative immunochemical tests for certain
classes of drugs of abuse. Both performance of the assay and inter-
pretation of the assay results are rapid, simple, and subject to rela-
tively few sources of error. The primary sources of error in the
performance of the assay appear to be due to:

1. Variations in the composition of unknown samples

2. Reproducibility of the measurements of sample and reagent
volumes | |

3. Instrumental accuracy and reproducibility

There is another potential source of error in the interpretation of
the results: the occurrence of false posmve results. This is esti-
mated to occur with an incidence of 3 to 5%. Although some of this
can be related to "carry over' following p051tive samples, another
source of false positives is the presence of other drug substances in
the urine of the subjects. The purpose of this investigation was to
study the incidence of false positives induced by spiking the urine of
drug-free subjects with one of 162 drugs and subjecting this urine to
the EMIT Drug Abuse Urine Assay. The results of this investigation
would assist in determining the specificity of these assays and enable
the analyst to explain some of the false posmve results obtained in
the laboratory.

MATERIALS AND METHODS

Drug substances were obtained from the manufacturer, either in
pure form or as a labeled dilution (Table 1). One milligram equiva-
lent of each pure drug was weighed using an electronic balance (Cahn
Model 26, Cahn Instruments, Cerritos, California 90701) and placed
in 2 12 X 75 glass disposable culture tube (No. T12853, Scientific
Products, McGray Park, lllinois 60085). Pooled urine from four
healthy drug-free volunteers was assayed to assure negative values
on each EMIT DAU assay. Exactly 1 mL of this urine was added to
the drug substances in the test tubes. The tubes were vortexed and
allowed to sit 24 h in a refrigerator prior to use. One hour before
assaying, the tubes were removed from the refrigerator, vortexed,
and allowed to return to room temperature. These urines were then
analyzed with the EMIT DAU assays for amphetamines, barbiturates,
benzodiazepine metabolites, cocaine metabolites, methadone, opiates,

and propoxyphene (Tables 1 and 2) using a semiautomated pipettor/&_j’6
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EMIT DRUG ABUSE URINE ASSAY METHODS
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TABLE 2. 'Commercial Kits and Supplies Used?

Kit Lot
Amphetamine DAU Jo1
Barbiturate DAU HO2
Benzodiazepine DAU Assay J02
Cocaine DAU Assay | HO1
Methadone DAU Assay HO1
Opiate DAU Assay HO1A
Propoxyphene DAU Assay Jo2
Bacteria Suspension H101D
EMIT-DAU Buffer HO3

EMIT-DAU Negative Calibrator HO1B
EMIT-DAU Low Calibrator - HO02B

4SYVA, 3181 Porter Drive, Palo Alto, Cali-
fornia 94304.

diluter and spectrophotometer-microprocessor (Syva EMIT/,LAB
5000, Syva, Palo Alto, California 94303). Negative and low calibrators
were included periodically in the assay procedures. The results were
interpreted and recorded.

A dilution cf the aforementioned 1000 ug/mL sample for which posi-
tive results were obtained was made by taking 0.1 mL of the drug-
urine mixture and adding 0.9 mL of drug-free urine. The concentra-
tion of the resulting urine-drug solution was 100 ug/mL. This pro-
cedure was followed to also obtain 10 and 1 ug/mL concentrations. The
EMIT DAU assay [1] was performed and the results recorded.

RESULTS AND DISCUSSION

In the EMIT DAU assay the drug is labeled with an enzyme which,
when bound to an antibody against the drug, reduces the activity of the
enzyme. Since free drug in a sample competes with the enzyme-
labeled drug for the antibody, the process of enzyme-inactivation is
inhibited. Enzyme activity correlates with the concentration of free
drug introduced and is measured by an absorbance change resulting
from the enzyme's catalytic action on a substrate. There are numer-
ous factors which can alter the results of the EMIT DAU assays as
well as other enzymatic reactions. These include pH, high salt con- 39



N 4 e R e e A A e o cwar

1ue2 _ ALLEN AND STILES

centration, the presence of endogenous enzyme (lysozyme), and inter-
fering drugs. The pH range specified for these assays is in the range
of 5.5 to 8.0. In most instances the buffer supplied will be sufficient
to bring the urine samples into the proper pH range. Approximately
2 to 4% of all urine samples contain sufficient lysozyme to produce
false positive results |1]. This situation can be corrected by running
suitable blanks. High salt concentrations, greater than 50 mg/mL
NaCl, will result in false negative assay results and will necessitate
an alternative method of analysis, i.e., TLC, HPLC, or GC [2]. The
presence of interfering drugs will be discussed ﬂlater._

In general. a false positive test result has greater impact on the
status of the subject than a false negative test result. EMIT DAU
assays are subject to a 3 to 5% incidence of false positives.

False positive test results can result from (1) contamination of
calibrators or lysozyme in the reagents; (2) contamination or dilu-
tion of the low calibrator, resulting in a lower cutoff value: (3) con-
tamination of the sample with saliva (which contains lysozyme);
t4) carry-over following a high positive sample which results in a
slight elevation of the subsequent assay: and (5) the presence of a
drug or substance which cross-reacts with the enzyme-labeled drug
for the antibody. False negative test results can arise from (1) adul-
teration of the urine sample, (2) the patient drinking excessively
large quantities of water to dilute the urine, (3) adding salt to the
urine, and (4) a urine with a pH range outside 5.5 to 8.0.

This investigation was concerned with the occurrence of false
positive test results due to the presence of interfering drug sub-
stances. The results, tabulated and summarized in Table 1, use the
average of the low calibrator values for the respective test as the
cutoff value: everything greater than that value was interpreted as
positive.

It was found that the cocaine metabolite assay yields the fewest
false positives and the methadone assay the greatest. Also, there
are several instances where one drug substance affects several
assays, e.g., amitriptyline hydrochloride, brompheniramine maleate,
desipramine hydrochloride, imipramine hydrochloride, indomethacin,
methoxyphenamine hydrochloride, orphenadrine citrate, promethazine
hydrochloride, propranolol hydrochloride, triethyperazine maleate,
and tripelennamine. The antihistamines and tricyclic antidepressants
are cross-reactants in numerous cases.

The amphetamine assay primarily detects amphetamme and meth-
amphetamine. The manufacturer states that a small percentage of
false positives may be observed in urines containing a high concentra-
tion of phenylpropanolamine and ephedrine. Other cross-reactants
listed include phentermine, mephentermine, nylidrin, isoxsuprine,
and methylphenidate. These correlate well with the results of the
current investigation which expands the list to include other drugs,
including additional sympathomimetic amines.

The barbiturate assay is designed to detect secobarbital, pheno-
barbital, butabarbital, pentobarbital, and amobarbital. A listed cz’co)ss-
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reactant is glutethimide which was confirmed in this study. Other
cross-reactants found were several anticonvulsants and anti-inflam-

] matory agents.

(’ The benzodiazepine assay detects oxazepam in the urine and is
utilized for diazepam and other benzodiazepines excreted as oxaze-
pam. The manufacturer states that cross-reactivity with nonbenzo-
diazepine substances has not been cbserved. Twenty-six drugs were
found that cross-reacted with this assay, as listed in Table 1, includ-
ing several antihistamines and antispasmodics. ,

Benzoyl ecgonine is the substance detected in the cocaine metabo-
lite assay. The product literature lists the belladonna alkaloids, bar-
biturates, and amphetamines as cross-reactants at levels at least 1000
pg/mL and greater. No cross-reactants were found for the cocaine
metabolite assay in this investigation.

Methadone is detected as the parent compound in the urine. Cross-
reactions with nonmethadone substances are usually not observed, ac--
cording to the manufacturer: occasional exceptions are high concen-
trations of chlorpromazine, promethazine, and dextromethorphan.
Thirty-six drug substances, as shown in Table 1, demonstrated the

. ability to provide false positive test results for the methadone assay,
including 11 of the same compounds that yielded a false positive for
the benzodiazepine assay.

The opiate assay is designed to detect morphine and morphine glu-

é’ curonide, in addition to codeine, nalorphine, and meperidine in higher
concentrations. Cross-reactants listed are chlorpromazine, naloxone,
dextromethorphan, and methadone. The current study adds 19 addi-
tional cross-reactants, including numerous antihistamines and several
tricyclic antidepressants. The low cut-off value (low calibrator) is
adjusted by the manufacturer such that 95% of positive samples will be
positive and 95% of negative samples will be negative. It can be altered
to meet the sgecific requirements of a laboratory. One study [3| demon-
strated a 4.0% incidence of false positives and a 5.6% incidence of false
negatives for the opiate assay. By decreasing the low cut-off value
from 0.5 g (morphine equivalent).' mL to 0.1 g /mL, the incidence of
false positives decreased to 1.6% and the incidence of false negatives
rose to 6.4%.

The propoxyphene assay is sensitive to propoxyphene and the major
metabolite, N-demethyldextropropoxyphene (norpropoxyphene). Cross-
reacting substances enumerated by the manufacturer include high con-
centrations of morphine, codeine, methadone, barbiturates, amphet-
amines, benzoyl ecgonine, chlorpromazine, oxazepam, and dextrometh-
orphan. The current study provides eight more cross-reacting drugs,
mostly antihistamines and tricyclic antidepressants.

) The exact mechanism of the dynamics of cross-reactivity has not

{ been explained: for example, what is the quantitative effect of one drug

| as compared to another on a specific EMIT DAU assay. One study [4]
involved the effect of adding codeine to morphine samples analyzed by
both enzyme immunoassay and radicimmunoassay. The results were
not the simple weighted mean of the morphine and codeine concentra-

1



o0,
‘

1064 ' ALLEN AND STILES

tions but were much higher. The presence of naloxone in another
sample also gave a positive but unequal result. No attempt is made
in this report to elucidate the cross-reactivity mechanism.

It should be noted that many of the drugs tested are salt forms of
the parent drugs, and it has already been mentioned that ionic strength
effects can alter assay results. However, the effect of increasing
ionic strength by the addition of NaCl (at least 50 mg) is an increase
in the incidence of false negative results [2]. The salts of the drugs
utilized do not approach this concentration and false positive results
were obtained, not false negative.

It is important to keep in perspective that most drugs will probably
never accumulate to a concentration of 1000 ;g/mL in the urine. The
concentration a drug achieves in the urine is a function of many vari-
ables (e.g., dose, route of administration, metabolism, half-life, state
of hydration of the patient, urinary volume, kidney function, and fluid
intake). Many drugs will be present in the urine in the form of their
metabolites as well as in their parent form.

Much more needs to be done to further enhance the mterpretanon
of the EMIT DAU assays, including:

1. Studying the specificity of the assay in the presence of any of
several hundred other drug substances.

2. Studying the specificity of the assay in the presence of any of
the metabolites of the hundreds of drugs used today

3. Studying the incidence of false negatives utilizing spiked urine
containing drugs of abuse (positive samples) and any of the -
several hundred drugs commonly used in medical practice
today

4. As above but using the metabolites of commonly used prescrip-
tion drugs

In addition to the work on the EMIT DAU assays, the effects of
commonly used prescription and nonprescription drugs on the EMIT
assay results for serum levels should be investigated.
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1%¢"AA,50" Determination of
Jenletle Fluld

ke Editor- '

Bats:béen well- established that the
.¥Eubin concentration in amniotic fluid
I¥pood indicator of increased hemo-
%t degradation after fetal rhesus
Je=munization (7). Frequemiy the
X=ubin concentration is not measured
{Eully, but instesd the absorbance
“Edige at 450 nm (“AA4s0"), and this

“ix is vsed as an indicator of bilirubin

’emntrmon. The technique used to
-mirure the gbsorbance change is gen-
‘h?y standardized (2), except for minor
“sdifications. However, difficulties do
hz when one attempts to implement
lmxty -control program.

¢ main problem stems from the
'Efabultv of the bilirubin in amniotic
4, which makes this material un-
uhhle foruseasa quahty control. The
Z&szmat'on requires no reagents, so
'&p'zm.\'} reason for using a control is
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Flg 2. Derivation of “AA.s0" vaiue for
amniotic tiuld specimen (C) and the 2.34
X 103 mol/liter solution of 8-hydroxy.
quinoline (D)

Absordbance valuves are plotied on a logarithmic
scale, waveiength on a linear scale, 8t 370, 450, and
550 nm. A straigrt line is drawn between the 370-nm

and 55.nm points. The derived absorbance vaive .

obtained from this line at 450 nm (s the ““Daseiine™”
adsordbance at 450 nm, The ditference between this
and the measured adsorbance at 450 nm is the
2Als0

to provide a check on analytical tech-
nique. For this purpose, a fluid is needed

that has a stable spectral response sim-
ilar to that of amniotic fluid. A 2.34 X

10=3 mol/liter solution of 8-hydroxy-
quinoline in water (340 mg/liter; mo-
lecular mass 145.16) meets this need.

Such a solution is close to the limit of
solubility at room temperature (22 °C),
but the solubility can be enhanced by
adding a little hydrochloric acid or by
using salts, such as the hemi-sulfate of
8-hydroxyquinoline. However, this is
undesirable because of a spectral shift
and decreased stability of the solution.
We have found that the aqueous solu-
tion of 8-hydroxyquinoline is stable for
at least one year at room temperature if
precautions are taken to avoid excessive

exposure to light (amber-coiored bottle, .

stored away from direct sunlight).
During two years use, we have estab-
lished 8 AA.so value of 0.087 + 0.004
(mean = 2 SD; n = 300) for the 8.hy-
droxyquinoline solution. The spectral
patterns of the 8-hydroxyquinoline so-
lution and amniotic fluid so closely re-
semble one another that a "bilirubin”
concentration can be calculated by
applying a formula such as the one of
Bjerre et al. (3).

Figure 1 shows the spectral tracings
for a representative amniotic fluid and
for the 8-hydroxyquinoline solution,
Figure 2 the derivations of the A4
values, ,
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Interference by NaC! with
the EMiT Method of Analysis
for Drugs of Abuse

To the Editor:

In our Toxicology Laboratory, we en-
counter schemes used by drug addicts
on methadone detoxification programs
to avoid our detection of drugs of abuse
(1). Such efforts have included incor-
poration of a plastic hag filled with an-
other’s urine, concealed under the ad-

dict's clothing, connected with a long -

piece of plastic tubing running along the
trunk of the body, and, on clinic visit,
substituted for his own specimen. An-
other stratagem is to consume large
quantities of fluids 2 to 4 h before uri-
nation, in the hope of diluting the urine
to the point where the drug concentra-
tion may fall below the sensitivity of the
method and thus escape detection.
Mecthadone may be there in large
quantities and may not be affected sig-
nificantly by the dilution effect; thus
this second scheme has limited success
with both the thin-layer chromato-
graphic or the EMIT (Syva, Palo Alte,
Calif. 94304) methods for analysis for
drugs of ahuse.
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Recently, 8 urine specimen to be an-
alyzed for morphine, barbiturates, and
methadone tested negative by EMIT, but
pusitive for all three drugs by thin-layer
chromatography. Further investigation
revealed that the patient had added so-
dium chloride to the urine specimen. We
undertook a preliminary investigation
on the EMIT system by supplementing
urine specimens known to be positive for
morphine, barbiturates, and methadone
with sodium chloride to concentrations
up to 200 g/liter. When concentxations
exceeded 50 g/liter, all specimens be-
came negative. Thus, one should be alert
for the possxbxlny of addicts clandes-
tinely placing salt in their urines to es-
cape detection. Fortunately, the added
salt appears to nullify all EMIT tests, so
that all drugs tested will be negative,
which in itself may be suspicious.
Thin-lsyer chromatographic results are
not affected (2).

pH and ionic strength play a definite
tole in the mechanism of enzymatic re-
actions (3), a role that becomes more
complex in the case of EMIT (4). The
effect we report here is probably at-
tributable to an increase in ionic

strength to above a critical point, at

which so many ions congregate at one or
more charged sites that they prevent the
necessary interactions. If so, the effect
is nonspecific and we would expect any
salt solution that contributes a high
ionic strength to work in a similar man-
per.
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Thin-Layer Chromatographic
Detection of Quinine, Morphine,
and Poly-Drugs

~ To the Editor:

We read with great interest the letter

[Clinical Chemistry 22, 393 (1976)] by’

Wilkinson et al. in which they discussed
the findings of a service laboratory that
had mistakeniy reported the presence of
morphine and cocaine in an individual's
urine. We believe that the authors’ point
with regard to the use of more than one
analytical procedure for confirming
positive results was a valid one. Another
article, by Mcintyre and Armande,
which appeared in the same issue, dis-
cussed their ability to detect free mor-
phine at a sensitivity of at least 0.5
mg/liter.

We wish to call the attention of read-
ers of this journal to the thin-layer
chromatographic technique used in this
laboratory. It is capable of detecting free
morphine in a concentration of 100-190
gglliter of urine. It is used to analyze
3000 urine specimens per week for op-
iates (morphine, codeine, methadone;
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. and quinine), and more r.han _

. phetamine, phenmetrazine, math

specxmem for poly-drugs (15
opiates plus amphetamine, me

phenidate, phenothiazines, sedat
and hypnotics). The technique has be
detailed elsewhere (1, 2). The followi
modifications have been introduced: (g}
urine conmnmg ion-paper is'shakea {z
20-30 min, (b) ratio of chloroform an
isopropanol used is 5:2, and (c) drugsa
extracted-by shakmg for 20 min, Ty
sensitivity of this ion-exchange pmr;
technique was described at the §
International Congress of Pharmar

(3).

The use of this smgle-sup extractios;
and two-stage thin-layer developmuq_
system enables us to measure the estini
array of drugs of abuse in urine n:u
comitantly in the following minim
concentrations (mg/liter, exprwedd
base): morphine, 0.1 (volume of unne.b)

~ ml) and 0.15-0.19 (volume urme.mnl)'

amphetamine, 0.87; methamphe

0.4; phenmetrazine, 0.41; metbylphea;
idate, 0.87; codeine, 0.35; mer.h.adm.
0.45-0.9; phenobarbital, 0.5; secobarbie.
tal, 0.36; propoxyphene, 0.90; and o,
¢aine, 0.89. The volume of urine fw;
quired for these sensitivities is 20-50ml.
We recormmend that positive resulta .
obtained for barbiturates be confirm
by respotting the residue and develaph(‘
in another solvent. A technician Q)
analyze 120 urine specimens for opiats’
and 80-90 specimens for poly-drug pur
day. The cost of analysis for perfomq
at least 4=5 tests (opiates) per.
specimen is $0.58 and for perfor::a
9-15 tests (poly-drugs) is $0.82 ey
specimen (4), including labor, chemif
cals, and supplies. Our current total o,

. of analysis, including supervisory nd

aedministrative salaries (one chief
cologist, one laboratory mansger, o

-~ chief chemist), chemicals and suppliet:

laboratory rental, technical and support;
services, is $1.38 per specimen for mo,
itoring 3500—4000 specimens per wao.i.ig
Set-up costs of a toxicology labormry
facility with thin-layer ch:omwmphy}
and various detecnon procedures a.u

rently used in drug-sbuse sx 1
g;ograms are discussed elsewhere (§%
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URINE SPECIMEN COLLECTION
OVERVIEW

The urine specimen collector plays a key role in each Agency's drug testing
component of the Agency Plan. As specimen collector, you may be the only
Agency offictal in the program with whom employees come into direct contact.
Individuals subject to testing hold a variety of positions within the Agency
with varying levels of responsibility. Your professionalism, sensitivity, ang
compassion can greatly affect their att!tudes and the credidility of your
program. Treat them with the respect and dignity you would expect for
yourself.

SCOPE OF RESPONSIBILITY

Spectmen collection is the most vulnerable part of any drug testing program.
The agency must be able to tie the resylt of a urinalysis drug test to a
specific Individual. Chain of custody is the term that refers to the process
of ensuring and providing documentation of proper sample identification from
time of collection to the receipt of laboratory results. :

In order for the results of a particular specimen to withstand legal scrutiny,
tt is necessary to demonstrate: ‘

No adulteration or tampering has taken place

Oocumentation of all personnel who handled the specimen

No unauthorized access to the specimen was possible

Specimen was handled In a secure manner

Specimen belongs to the individua) whose information is printed on the
label

O0000O0

Stnce an individual normally provides a specimen in the privacy of a stall or
other partitioned area that allows for individual privacy, there is an
opportunity for drug users to subvert the collection process. For example,
individuals may use one of the following methods to avoid detection of drug
use:

A. Substitution - Liquids such as soda. tea, abple Julce and clean urine
(1.e., store bought, drug-free) are substituted for their own urine.

B. Adulteration - Addition into the urine specimen of foreign material
that Is known or thought to fnvalidate the test. Common substances
tnclude soap, household cleaners, salt, bleach, and drain cleaner.
The effect of each of these adulterants varies with the test methods
used. Adulterants are often detectable at the collection site by
visual inspection of the specimen, or by smell and abnorma)
temperatures caused by the.chemicals.

([}

Oitution - Efforts to reduce the drug concentration in the urine to
the point that 1t will not be reported by the drug testing
laboratory. This may be done by adding water after the specimen is
provided.

7
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SUPPLEMENTAL AND BACKGROUND INFORMATION

In some agencies the MRO may have a broader role as an active consultant to
management. This section is included to assist in that roleﬁ

False Regatiﬁe Reports

Errors tn handling or analysis, as discussed above, could result in false
negative reports. Orug abusers alsc can generate false negatives by
substituting another person’s urine for their own. Containers of urine may be
concealed in boots, tn voluminous skirts, and elsewhere around the body.
Sophisticated male drug abusers, expecting direct observation of their
urination, have concealed IV-solution bags 1in the axilla with the IV tube
running inside the sleeve to the hand. Without extremely close observation,
the drug abuser then can hold the penis as 1if for normal urination, apply
pressure with the arm at the axilla, and deliver a stream of someone elsae's
urine into the cup. Some drug abusers who expect c¢lose monitoring apparently
have emptied their own bladders, instilled another person’s urine into the
bladder with a catheter, and then have urinated that sample 1n the observer's
presence. ’

These experiences highlight the 1intensity of drug-related deception among
persons heavily involved with drugs. The strong drive to continue taking drugs
may lead to elaborate efforts to conceal the use. Such deception, not uncommon
in drug treatment clinics, does not necessarily indicate that .the deceiver .is a
“bad™ person or a “bad” employee; rather, 1t underscores the powerful
behavioral effects of some drugs. Those who engage in such deception often
respond well to treatment and rehabilitation.

In most cases the collector in the Federal urinalysis program does not directly
observe the urination; most employees might consider such observation too
demeaning., But 1t 1s difficult (although not impossible) for a drug abuser to
maintain a urine sample at body temperature outside of the body. Thus, urine
collectors measure sample temperature immediately upon delivery. Urine samples
must range from 32.50-37.7°C (90.5°9-99.8°F) within 4 minutes of urination. If
a sample 1is not 1in that range, the collector obtains gnother specimen under
direct observation, and both are forwarded to the laboratory.

An employee also might produce a false negative test through intentional
dilution or contamination of a sample. A large amount of salt added to a
sample can invalidate an assay, or extensive tap water dilution of a sample may

' reduce the concentration of drug below measurable levels. Safeguards against

these sources of false negatives include the collector’s careful inspection for
sample color and temperature. If dilution 1s suspected, measurement of
creatinine content and osmolarity in the laboratory can provide the MRO with
additional information; the 1latter procedures reveal either dilution or
salting. '
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. Elimination Rates

Additional problems may arise in the interpretation of urinary data. First,
drug abusers may eliminate some drugs more rapidly from their systems by
changing urinary pH. For example, the renal clearance of phencyclidine
increases 4- to 5-fold when urinary pH is below 5. Accordingly, patients

. overdosed with phencyclidine or amphetamines sometimes are treated with

ammonium chloride (NH«C1) to hasten detoxification. An apparently 1intoxicated
employee, directed to produce a urine sample “for cause,” may delay for several
days and make dietary changes resulting in more acidic urine. This hastens
elimination of basic drugs, and may avoid detection. Employees who
misunderstand this effect may add acid to a urine sample; pH below the
physiclogical range suggests that manipulation.

Urination “On Demand”

Employees may have difficulty initiating a urinary stream "on demand.” Anxiety
about urine testing really does impede urinary release in some people. Certain -

medical conditions may cause urinary retention or difficulty 1in 1nitiating

micturition. Orug-abusing employees may attempt to defer urination almost
indefinitely. Not infrequently prescription and over-the-counter medications
possessing anticholinergic properties may also prolong the process. However,
an employee who cannot urinate when first requested to do so should remain in
the test area, consuming 1liquids until able to do so. Eight ounces of water
every thirty minutes will generally produce urination 1in even the most
reluctant subject within 2-3 hours. There should be a firm policy that samples
must be produced on the scheduled day, coupled with sympathetic recognition
that this may be difficult for some anxious people. :

Proffered Explanations

among the many striking explanations offered for drug-positive urines is
passive inhalation of marijuana smoke. "I have never smoked marijuana, but I
was in a car with some guys who did”; "1 know that the man across the hall from
me smokes marijuana, and 1 had my door open last night.” '

Several studies have examined the detection of THC (tetrahydrocannabinol, the
major psychoactive constituent of marijuana) among those passively exposed to
mariivana smoke (Levine, 1983; Law et al., 1984; Morland et al., 1985; Cone et
al., 1987). - '

while THC urine concentrations have been produced experimentally a% sufficient
levels, e.g., 100 ng/ml, ¢to be detected in the Federal testing program, the
smoke conditions of the room were extreme and not typical  of social
environmental conditions. Moreover, all subjects under these conditions have
subjective psychoactive effects as well. Thus the claim of innocent passive
inhalation in a confined area as an explanation for a positive urine test

_ result is not acceptable.

-
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- 3M Government R&D Contracts

3M Center Bldg. 224-25-25
St. Paul, MN 55144-1000
612/733 1110

August 14, 1992

Mrs. Linda W. Neilson, Procurement Analyst
Defense Acquisition Regulations System
3062 Defense Pentagon

Washington, DC 20301-3062

SUBJECT: Proposed Final Rule on Drug-Free Work Force

Dear Mrs. Neilson:

Thank you for the opportunity to comment on the proposed final rule on the requirement for
a drug-free work force. It is our opinion the proposed final rule is so much more
burdensome, so much more costly to implement, so much more apt to lead to law suits, and
so much more likely to discourage the sale of commercial products to the Government that it
should be abandoned and the interim final rule published September 28, 1988 should be
adopted as the final rule.

The bases for this opinion include the following:

The proposed rule greatly expands the types of empioyees subject to its
requirements. While the interim rule applies only to employees granted access to
classified information and employees in other positions that the contractor
determines involve national security, health or safety, or functions requiring a high
degree of trust and confidence, the proposed rule requires random drug testing of
all employees whose duties can reasonably be expected to affect health, safety, or
national security. The new language will undoubtedly lead to disputes as to which
employees are covered by the proposed rule; it will greatly increase the number of
employees tested; and it will, therefore, be much more expensive to implement.
Such results run directly contrary to the Administration's goals to reduce regulatory
burdens as documented in the President's moratorium on new regulations, to
eliminate budget deficits, and to assist U.S. companies to be more competitive in
the global marketplace.

The interim rule states that its requirements pertaining to drug testing programs do
not apply if they are inconsistent with an existing collective bargaining agreement.
The proposed rule is silent on this matter. Such silence may result in contractors
having to attempt to reopen existing collective bargaining agreements, and that
action may lead to costly labor disputes. Failure to negotiate union bargaining
agreements which are consistent with the proposed rule may prevent companies
from receiving contracts.

The interim rule refers to the "Mandatory Guidelines for Federal Workplace Dru
Testing Programs,” (53 FR 11980 (April 11, 1988)), issued by the Department o
Health and Human Services, merely as a source for identifying the illegal drugs a
contractor must test for. However, the proposed rule requires that a contractor's
drug testing program "shall conform” to those Mandatory Guidelines. Thus the
proposed rule appears to mandate compliance with all of the very specific
requirements of the Guidelines, including requirements that the designated collection
site be "secure,” that chain of custody standardized forms executed by authorized
collection site personnel be used upon receipt of specimens, that toilet biuing
agents be used and no other source of water, etc., etc.
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While thé interim rule gives a contractor flexibility in devising a testing program, the
proposed rule imposes very specific, very rigid requirements on contractors. This
will make the devising and implementing of a testing program unnecessarily costly.

The proposed rule introduces a requirement, not found in the interim rule, that a
contractor must obtain a Contracting Officer's approval before permitting an
employee to return to work in a sensitive position on a DoD contract following a
violation of DoD's drug policy or a criminal drug statute. This requirement conflicts
with established statutes, regulations, personnel practices, and labor agreements
and will result in unnecessary costs in its implementation.

in DFARS Section 223.7504 of the interim rule, it is stated explicitly that the clause at
DFARS 252.223-7500 is not to be included in contracts for commercial or commercial-
type products, other than contracts involving access to classified information. That
provision has been deleted from the proposed rule. Instead the proposed rule
provides that the proposed clause shall be used in all contracts that require
contractor employees to perform in sensitive positions, and the definition of
"sensitive positions” has been broadened so much in the proposed rule that many
contracts for commercial or commercial-type products will be subject to the
requirements of the proposed rule. This will necessitate drug testing of additional
people at additional cost, which will make U.S. products less competitive.

it may be difficult or impossible to segregate from a contractor's established line for
production of commercial products those particular items of such products that are
sold to the Government. A contractor faced with the possibility of becoming less
competitive in commercial sales because of the costs of drug testing may decide not
to make any future sales to the Government.

For all of these reasons, we recommend that the proposed rule be abandoned and the

interim rule made the final rule.

if ?you have any questions on these matters, please do not hesitate to call on me. My
telephone number is 612-733-6723. ‘ ,

Sin

obert C. Spren
Operations Manager

RCS/bijf

F:20814.bjf



Intérnational Brotherhood of
Electrical Workers, Local 108

United Brotherhood of Carpenters
and Joiners of America, Local 140

International Brotherhood of Ta m p a M eta l Trad es C oun Ci l | Brotherhood of Painters and

Boilermakers, Iron Shipbuilders, Allied Trades, District Council 66
‘sarg;hs' Forgers and Felpers. (AFL-CIO) Construction Shipyard-and

General Laborers, Local 1207
national Association of

’ ' ) International Association of
Shest Metal Workers, Local 15 Machinists and Aerospace Workers,
United Association of Journeymen - Local 570 :
Plumbers and Steamfitters of . ‘ 992 ~ International Union of
America and Canada, Lo@ 726 August 23, 1 Operating Engineers, Local §25
From: ' o v Subjects :
Bob Betterton : ‘ ~°  Random Drug Testing DAR Case 88-083
President United states Navy Contract
c/o I.A.M.& AW, Lodge 570 Procurement Language

4020 80th Avenue North
Pinellas Park,Florida 34665

ToO:

The Defense Acgquisition Regulations Council
Attn: Mrs., Linda W. Nelson, OUSD (A)

3062 Defense Pentagon

Washington D.C., 20301-3062

Dear Council, ’
It is our opinion and belief that the drug-free work force clausge of
Q ember 1288 should NOT be changed to accommodate randon drug testing
the following reasons:
l.) It.is a unreasonable and unacceptable 1nvasion of privacy.(ie;
body £luids)
2.) It is unfair to force the added financial burden on emoloyers-
particularly at this time,when most if not all shipyards in
the United States are struggling to survive a dormant market:in
repairs and new ship construction,
3.) It has never been determined that a problem of drug abuse is at-
‘a level in our shipyards (ie; The American Ship Building Co.,
Tampa Shipyards Inc.)that warrants random vs. probable cause.
4.) It is our intention to see money spent that we as the work force,
in partnership with our management,have determined to be real
problems and a threat to our health and safety.
In conclusion,we feel that it would be a perfidious act for any
agency or department of the United States Government to mandate randon
drug testing to private shipbuilding and repair yards. :

Sincerelyz

Bob Betterton o




Itémational Brotherhood of
Electrical Workers, Local 108

International Brotherhood of
Boilermakers, Iron Shipbuilders,

miths, Forgers and Helpers,
07
niernational Association of

Sheet Metal Workers, Local 15

United Association of Journeymen
Plumbers and Steamfitters of
America and Canada, Local 726

Froms
Bob Betterton

President
c/o 1.AM.& AV,

Tampa Metal Trades Council

(AFL-CIO)

August 23, 1992

Subjects

United Brotherhood of Carpenters
and Joiners of America, Local 140

Brotherhood of Painters and
Allied Trades, District Council 66

Construction Shipyard and
General Laborers, Local 1207

International Association of
Machinists and Aerospace Workers,
Local 570 .

International Union of
Operating Engineers, Local 925

Random Drug Testing DAR Case 88-083
United States Navy Contract

Lodge 570

4020 80th Avenue North
Pinellas Park,Florida 34665

To:

The Defense Acquisition Regulations Council
Attn: Mres., Linda W. Nelson, OUSD (A)

3062 Defense Pentagon

Washington D.C., 20301-3062

Dear Council,

Procurement Language

It is our opinion and belief that the drug-free work force clause of

tember 1988

or the following reasons: _
l.) It.is a unreasonable and unacceptable invasion of privacy.(ie:
body fluids)

2.)

should NOT be changed to accommodate randon drug testing

It is unfair to force the added financial burden on employers

particularly at this time,when most if not all shipyards in
the United States are struggling to survive a dormant market:in
repairs and new ship construction.

3.)

It has never been determined that a problem of drug abuse is at

a level in our shipyards (ie; The American Ship Building Co.,

a.)

Tampa Shipyards Inc,)that warrants random vs., probable cause.
It is our intention to see money spent that we as the work force,

in partnership with our management,have determined to be real

problems and a threat to our health and safety.

In conclusion,we feel that it would be a perfidious act for any
agency or department of the United States Government to mandate randon
drug testing to private shipbuilding and repair yards,

sincerely:

Bob Betterton
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. ® .
International Bretherhood of . ’ United Brotherhood of Carpenters

Electrical Workers, Local 108 and Joiners of America, Local 140
International Brotherhood of Tam p a Meta I Trades CO unci |  Brotherhood of Painters and
Boilermakers, Iron Shipbuilders, Allied Trades, District Council 66

miths, Forgers and Helpers,

807 ' (AFL-CIO) Construction Shipyard and
' ' General Laborers, Local 1207
ernational Association of

International Association of
Sheat Metal Workers, Local 15 Machinists and Aerospace Workers,

United Association of Journeymen ‘ . Local 570

Plumbers and Steamiitters of 09 International Union of

America and Canada, Local 726 - August 23, 1992 Operating Enginers, Local 925
Froms ; 4 , Subjects

Bob Betterton ' Random Drug Testing DAR Case 88-083
President United states Navy Contract

c/o I.A.M.& A.W, Lodge 570 Procurement Language

4020 80th Avenue North
Pinellas Park,Florida 34665

Tos

The Defense Acquisition Regulatlons Council
Attns Mrs. Linda W. Nelson, OUSD (A)

3062 Defense Pentagon

wWashington D.C, 20301-3062

Dear Council, ‘
It is our opinion and belief that the drug-free work force clause of
tember 1988 should NOT be changed to accommodate randon drug testing
r the following reasons:
l.) Itiis a unreasonable and unacceptable invasion of privacy.(ie:
body fluids)
2.) It is unfair to force the added financial burden on emoloyers
particularly at this time,when most if not all shipyards in
the United States are struggling to survive a dormant market:in
repairs and new ship construction,
'3.) It has never been determined that a problem of drug abuse is at
a level in our shipyards (ie; The American ship Building Co.,
Tampa Shipyards Inc.)that warrants random vs., probable cause.
4,) It is our intention to see money spent that we as the work force,
in partnership with our management,have determined to be real
problems and a threat to our health and safety.
In conclusion,we feel that it would be a perfidious act for any
agency or department of the United States Government to mandate randon
drug testing to private shipbuilding and repair yards,

Sincerely:

Bob Betterton




Iﬁ\erhﬁ{ign;l Brotherhood of United Brotherhood of Carpenters

Electrical Workers, Local 108 ' ' and Joiners of America, Local 140
International Brotherhood of Ta m p a M etal Trad es CO unci | Brotherhood of Painters and
Boilermakers, Iron Shipbuilders, Allied Trades, District Council 66

Brgghs, Forgers and Helpers, (AFL-CIO) Construction Shipyard and
‘ General Laborers, Local 1207
niernational Association of : . -
. . International Association of
Shoe! Metal Workars, Local 15 Machinists and Aerospace Workers,
United Association of Journeymen . Local 570 :
Plumbers and Steamfitters of 092 International Union of
Amencs and Canads, Local 726 August 23, 1 Operating Engineers, Local 925
Froms o Subjects .
- Bob Betterton Random Drug Testing DAR Case 88-083
President ' United states Navy Contract
c/o I.AM.& A.W, Lodge 570 Procurement Language

4020 80th Avenue North
Pinellas Park,Florida 34665

Tos
The Defense Acgquisition Regulations Council
Attn: Mrs. Linda W. Nelson, OUSD (A)
- 3062 Defense Pentagon
wWashington D.C., 20301-3062

Dear Council,
It is our opinion and belief that the drug-free work force clausge of
tember 1988 should NOT be changed to accommodate randon drug testing
or the following reasons:
l.) It.is a unreasonable and unacceptable invasion of privacy.(ie:
body fluids)
2.) It is unfair to force the added financial burden on employers
particularly at this time,when most if not all shipyards in
the United States are struggling to survive a dormant market:in
repairs and new ship construction.
3.) It has never been determined that a problem of drug abuse is at
a level in our shipyards (ie; The American Ship Building cCo.,
Tampa Shipyards Inc.)that warrants random vs. probable cause.
4.) It is our intention to see money spent that we as the work force,
in partnership with our management, have determined to be real
problems and a threat to our health and safety.
In conclusion,we feel that it would be a perfidious act for any
agency or department of the United States Government to mandate randon
drug testing to private shipbuilding and repair yards.,

Sincerelyz »

Bob Betterton




Spectra Diode Laboratories, Inc.

80 Rose Orchard Way
San Jose, CA 95134-1356
(408) 943-9411

FAX: (408) 943-1070

September 8, 1992

Defense Acquisition Regulations Systems
3062 Defense Pentagon

Washington, DC 20301-3062

Attention: Mrs. Linda W. Neilson

Subject: Regulatory Flexibility Act - DAR Case 88-083

Reference: Federal Register Notiqe Dated 7/23/92

Dear Mrs. Neilson:

Spectra Diode Laboratories, Inc. is a small business doing defense work with the U. S.
Government. We find the proposed rule for a Drug Free Work Force to be an economic and
administrative burden to our company. SDL proposes the Regulatory Flexibility Act be
amended to state that small businesses with DoD contracts are excluded from compliance
with this proposed rule.

If you have any questions, please contact me.

Sincerely,

SPECTRA DIODE LABORATORIES, INC.

Tt Pl

John P. Melton
Vice President, Business Operations
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. TAMPA SHIPYARDS INCORPORATED

P.O. BOX 1277 « TAMPA, FLORIDA 33601 ¢ (B13) 247-1183

August 26, 1992

Defense Acquisition Regulations Council
Attn: Mrs. Linda W. Neilson, OUSD (A)
3062 Defense Pentagon ) ‘
Washington, D.C. 20301 - 3062

RE: DAR Case 88-083
Navy Random Drug Testing Requirements
Dear Mrs. Neilson,

Tampa Shipyards, Inc. supports the proposed DOD requirements for random drug
testing in it's acquisition regulations.

We believe that random testing would be an effective, efficient, and economical
way to achieve a truly drug free workplace.

. requirement should be extended to sub-contractors at all tiers as well.

Very Truly Yours,

Al S~ —

Fred Turner
Director of Labor Relations

A SUBS!DIARY OF

THE AMERICAN SHIP BUILDING COMPANY
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.  Shipbuiiders s.is 33

cGunci, of 4301 N. Fairfax Drive

- Arlington, Virginia 22203
America 7w 703.2761700 Fax: 703-276-1707

August 31, 1992

To: Ms. Linda W. Neilson
OUSD (A)
Defense Acquisition Regulations Council
3062 Defense
The Pentagon
Washington, DC 20301-3062

Subject: Drug Free Work Force (DAR Case 88-083)

On behalf of the Shipbuilders Council of America, the national trade association which -

represents American shipyards and suppliers of marine equipment and services, I wish to submit
the following comments on the proposed revisions to the Defense Federal Acquisition Regulation
Supplement interim rule for a Drug Free Work Place.

Redundancy:

What is seemingly overlooked is the fact that all responsible contractors recognize the
importance of a Drug Free Work Place and its impact on productivity and profit. Accordingly,

we believe that the need for either the proposed regulation or the interim final regulation now :

in effect is redundant. In this regard, the coverage of the Federal Acquisition Regulation (FAR)
on the subject of Drug-Free Work Place is adequate and provides the contractor with the
required flexibility for an effective program. Furthermore, adequate direction is now provided
in the FAR on the responsibility of contractors; and when contractors are found deficient, a
finding of non-responsibility can be made under the FAR Regulations to eliminate contractors
that ignore proper management of their companies with regard to maintaining a Drug-Free Work
Place. ' A

Random Testing:

Although the many thousands of responsible DoD contractors are diverse organizations
with different needs, they all support a Drug Free Work Place policy. However, it is grossly

inefficient to adopt a "one rule fits all" policy, without regard to a company’s organizational

structure which permits each contractor to tailor its program in a manner that optimizes costs,
while at the same time ensuring that the ultimate goal of a Drug Free Work Place is met.
Accordingly, we recommend that the proposed regulation and contract clause be carefully
worded in order to permit the contractor to determine who should be tested and how many

should be tested. By analogy, DoD statistics reflect that random testing of officers reveal a



much smaller incidence of drug abuse than among young enlisted personnel. Likewise, a
company that dedicates extra resources to refining its employment screening process will result
in a higher caliber of a work force and a lower likelihood of drug abuse. Such contractor
initiatives often are more effective at accomplishing the Drug Free Work Place goal than random
. testing, and should be factored into an overall program that balances need with cost effective
safeguards.

Testing:

For initial testing, contractors should be permitted to use their own laboratories. To

confirm positive tests, the contractor should be permitted to select any certified laboratory in =

order to control costs that invariably escalate when some certified laboratories are summarily
excluded. In short, "certified” should be the only criteria.

Cost:

‘ All costs associated with a mandated testing program should be specifically identified as
an allowable cost under the Regulation. Furthermore, all litigation expenses associated with
enforcing mandatory requirements should also be specifically identified as an allowable cost.

Thank you for this opportunity to provide our comments which support a Drug Free
Work Place while eliminating unnecessary costs that add no substantive value or additional
safeguards that would preclude drug abuse by a work force that produces products or services
for the Department of Defense, as well as for all commercial customers which expect and have
every right to expect services or products to be provided in a drug free environment.

Sincerely,
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o ™ i : SANTA BARBARA
L o . | CALFORNIA 31020719
»ﬁ—. MiSSiOﬂ Research Corporatlon e -'{805] 962-8530 FAX
 SANTA BARBARA PR

:mSeptember 10,>1992

'Defense AdquiéitionARegulations Councii
3062 Defense Pentagon S
Washington, DC 20301-3062

"Attn: Mrs. Linda W. Nelson, OUSD(A) .

re: DAR Case 88-083 _-'

Dear Mrs. Nelson:

I am writing in opposition to the adoption of a rule that would
require our company to implement drug testing. @A defense
contractor, Mission Research Corporation has downsized from 450 to
320 employees in the past three years. Overhead cost reductions
have included the layoff of many staff members. We simply do not
have the staff required to handle the additional burden of
implementing and maintaining a drug testing program and we do not
want to add staff, cost allowability notwithstanding.

In our current and future efforts to penetrate non-defense business
areas, we greatly fear the handicap of excessive costs and a
cumbersome bureaucracy. Also, given the post cold war environment,
it is our opinion that additional security measures, such as
mandated random drug testing, are highly questionable.

Tstul. Geoode

Steven L. Gutsche
- President

- cc: Congressman RobertaJ.;LagomarsinO' DR ﬁ{'i ’;?h‘:,Af 
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3 INTERNATIONAL ASSOCIATION of MACHINISTS
2 and AEROSPACE WORKERS

August 24, 1992

From:

Bob Betterton

Pregident

4020 80th Avenue . :
Pinellas Park, Fl. 34665

To:

The Defense Acquisition Regulations Council
Attn.: Mrs. Linda W. Nelson, OUSED (Aa)

3062 Defense Pentagon

Washington, D.C. 20301-3062

Dear Council,

It is our opinion and belief that the drUg—free work force
clause of September, 1988 should NOT be changed to accommodate
random drug testing for the following reasons:

1.> It is an unreasonable and unacceptable invasion of

privacy. (i.e.; body fluids>
; 2.2 It is unfair to force the added financial burden on

employers particularly at this time when most if not all

shipyards in the United States are struggling to survive

a. dormant market in repairs and new ship construction. :
3.)> It has never been determined that a problem of drug abuse

is at a level at our shipyards (i.e. The American Ship

Building Co., Tampa Shipyards, Inc.) that warrants random

vs. probable cause.

4.) It is our intention to see money spent that we as the
work force, in partnership with our management, have
determined to be real problems and a threat to our health
and safety. ' ’

In conclusion, we feel that it would be a perfidious act for any

agency or department of the United States Government to mandate
- random drug testing to private shipbuilding and repair yards.

Sincerely,

<

Bob Betterton

BB/ kw
cc:file
E. House

G. Kourpias
R. Cox



TAMPA BAY AREA LODGE NO. 570

INTERNATIONAL ASSOCIATION of MACHINISTS
and AEROSPACE WORKERS

August 24, 1992

From: Subj: Random Drug Testing
Bob Betterton DAR Case 88-083
President

4020 80th Avenue United States Navy Contract

Pinellas Park( Fl. 34665 Procurement Langquage

To:

The Defense Acquisition Regulations Council
Attn.: Mrs. Linda W. Nelson, OUSED (A)

3062 Defense Pentagon

Washington, D.C. 20301-3062

Dear Council,

It is our opinion and belief that the drug-free work force
clause of September, 1988 should NOT be changed to accommodate
random drug testing for the following reasons:

1.) It is an unreasonable and unacceptable invasion of
privacy. (i.e.; body fluids) .

2.) It is unfair to force the added financial burden on
employers particularly at this time when most if not all
shipyards in the United States are struggling to survive
a dormant market in repairs and new ship construction.

3.) It has never been determined that a problem of drug abuse
is at a level at our shipyards (i.e. The American Ship
Building Co., Tampa Shipyards, Inc.) that warrants random
vs. probable cause.

4.) It is our intention to see money spent that we as the
work force, in partnership with our management, have

determined to be real problems and a threat to our health
and safety. '

In conclusion, we feel that it would be a perfidious act for any
agency or department of the United States Government to mandate
random drug testing to private shipbuilding and repair yards.

Sincerely,

Bob Betterton

BB/ kw
ccifile
E. House

G. Kourpias o ) . -
R. Cox o ' _ y




TAMPA BAY AREA LODGE NO. 570

s INTERNATIONAL ASSOCIATION of MACHINISTS
Y and AEROSPACE WORKERS

August 24, 1992

:’:g“‘g ttort Subj: Random Drug Testing

o =] ertTon

President DAR Case 88-083

4020 80th Avenue United sStates Navy Contract

Pinellas Park, Fl. 34665 Procurement Lahquaqe

To:
The Defense Acquisition Regulations Council

Attn.: Mrs. Linda W. Nelson, OUSED (A)
3062 Defense Pentagon

Washington, D.C. 20301-3062

Dear Council,

It is our opinion and belief that the drug-free work force
clause of September, 1988 should NOT be changed to accommodate -
random drug testing for the following reasons: '

1.> It is an unreasonable and unacceptable invasion of
privacy. (i.e.; body fluids) L
2.3 It is unfair to force the' added financial burden on

employers particularly at this time when most if not all
shipyards in the United States are struggling to survive

a dormant market in repairs and new ship construction.

3.) It has never been determined that a problem of drug abuse
is at a level at our shipyards (i.e. The American Ship
Building Co., Tampa Shipyards, Inc.) that warrants random
vs. probable cause. '

4.)> It is our intention to see money spent that we as the
work force, in partnership with our management, have

determined to be real problems and a threat to our health
and safety.

In concluéion. we feel that it would be a perfidiou